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‘Paradise is now shut and locked, barred by angels; so
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PREFACE

I wave writTen This Book v an attempt to bring out something of the wider cultural
significance of world maps chosen from different historical periods. Writers on cartographic
history have often been reluctant to interpret maps, or to relate them to the history of ideas,
to art, and to the societies in which they were created. They have consequently understated
a most important theme in the understanding of maps. I have argued that the maps of the
past have often contained deeply subjective elements, and that a subjective approach to them
is therefore a valid way of interpreting what is happening in these maps, and what lies behind
them. The act of representing reality in maps may not be too different from the act of
representing it in art or literature: the impulse to crystallize, comprehend, and therefore
control aspects of reality. In developing this argument 1 have borrowed a number of terms
from literary or artistic usage and applied them to the study of maps, such as tradition and
creativity, symbolism and rhetoric. The word image occurs repeatedly in the book, a word
that has perhaps become imprecise and devalued. It is used to denote the central fact of
mapmaking, namely communication, whether communication of data, of ideas or of fantasies.
By the word itnage I understand the wholeness of the map — the motives behind its creation,
the materials it uses, and the impact it was intended to make on its contemporary audience.
An interpretative book like this could have been written only on the basis of the accurate
scholarship of the past, from the work of the nineteenth-century pioneers Jomard and
Santarem, to The History of Cartography now in progress and works such as RW.Shirley’s A medieval image of the earth, composed of houses,
invaluable carto-bibliography 7he Mapping of the World, I am most grateful to Tony Campbell ~ forest and sea, against a star-filled sky. Early 15¢h
and Peter Barber of The British Library and to Professor David Woodward of the University — century manuscript of L fmage dit Monde by Gautier
of Wisconsin-Madison who have read and commented on this text and made many valuable Ll
suggestions. Peter Barber has researched and described in detail the Evesham Mappa Mundi,
and generously lent me his article on the map, forthcoming in /mago Mundi, 1995. 1 have
received much research assistance over a number of years from Francis Herbert of the Roval
Geographical Society, and more recently from Nick Millea and his colleagues at the Bodleian
Library, and from Jeff Armitage and the British Library staff. David Way has admirably fulfilled
the role of the Gentle Reader, while Kathleen Houghton secured the illustrations. Robin L.
Marsh generously lent a number of maps from his private collection.
A few of the older maps reproduced in this book have survived in unique copies,
uncoloured and in rather poor condition. These have been photographically enhanced and
coloured in order to re-create something of their original impact.
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INTRODUCTION
Outer Worlds and Inner Worlds

‘NOTHING 1S DEFINABLE UNLESS 1T HAS NO HisTORY. Thus Nietzsche crushed the ambitions of
the cultural historian who claims the ability to rationalize and interpret the past. The world
map has a recoverable history of more than two thousand years, and there is no meaningful
definition that would cover all the images in this book. The reasons why the world map took
the forms that it did, the psychological processes that created it, are ultimately hidden from
us. Maps are cultural artefacts, comparable in history perhaps to arms and armour, or musical
instruments, or ships. Almost all cultures have developed these things, but with enormously
varying degrees of sophistication. Their origin is instinctive, in that they are products of both
the intellect and the imagination confronting problems in reality. They have faced severe
practical constraints in their construction and their use, but they have evolved because they
were of fundamental importance. They have acquired an aesthetic dimension, and their forms
have been influenced by art, imagination, symbolism as well as by empirical knowledge. The
historian can take account of these interacting forces and try to analyse the way in which they
have shaped the evolving world map. But the history of mapping, like the history of most
things, is not a science: it can describe but not ultimately explain.

The technical means by which the earth has been explored and measured is one aspect of
the history of maps. In one sense this book is clearly an account of geographical progress, of
the dialogue between mapmakers and reality. The most striking fact of that dialogue is that
the world map represents a reality which, although present to our senses, is perpetually out
of reach. The scientific means by which that problem has been solved deserves a technical
history in its own right. But the world map has always been shaped not by science alone but
by religion, politics, art and obsession. Themes such as divine power, the natural elements,
secular ambitions, recur constantly and express more than pure geography. These influences
have been at times conscious, at times unconscious. Throughout the greater part of history
the sources of knowledge lay in inherited authority and beliefs, not in reason or experience,
and these sources have left their imprint unmistakably on the world map. Moreover the forms
in which even scientific knowledge is expressed are constantly evolving, mirroring the
societies from which they spring.

These maps are rooted in the history which they help us to create; therefore they must
often be interpreted in language which their contemporaries would not have recognized. This
approach carries a danger that haunts all historians of ideas: the temptation to demythologize
or decode the past. If everything is culturally relative, nothing is what it seems, and everything
must be interpreted by the use of subtle intellectual keys. Such an approach becomes self-
defeating if it distances us from the mind of the past, and demonstrates merely the mind of
the present. With that danger held clearly in mind, this book attempts to interpret maps as
historical documents whose contemporary context is essential to their understanding. In
particular the principle of subjectivity in maps, both personal and cultural subjectivity, is
emphasized as an analytical key. There is a natural assumption that maps offer objective
depictions of the world. The message of this bock is that they do not, and that the innumerable
ways in which they do not, serve to place maps as central and significant products of their
parent cultures.

Subjectivity carries the implication of freedom, imagination, almost perhaps of play —
elements whose role in mapmaking have not been sufficiently recognized. The richest and

A manuscript world map by Francesco Ghisolfi,
Florence, ¢.1565.
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most revealing world maps are those which are least self-conscious. The impulse to depict
the world on paper has always been associated with the desire to make some statement about
the world. These statements have been intuitive, and frequently expressed in symbolic form,
but in essence they are statements about man’s belonging in the world, and about his ability
to understand or master his environment. The world maps in this book record, inadvertently,
the systems of belief and knowledge which enabled him to achieve this. If one had to choose
the single most telling motif, constantly recurring in countless world maps over the centuries,
it is that of power, the controlling powers that shape the world’s features and history. That
power may be religious — Christian or pagan. It may be secular — conquest, trade or empire.
It may be conceptual — the world map as a navigational instrument or as a thematic
document. Or it may be scientific — cosmological or seismic. It is when these themes are
unselfconsciously expressed that the world map receives most clearly the intellectual imprint
of its time.

It is the sense of not belonging, not recognizing in the received world map the lineaments
of one's own age, that has led to perpetual innovation in world mapping, as each age has
redefined its sources of knowledge and authority. That knowledge has become progressively
more impersonal, setting up a tension with the intuitive, poetic impulse within mapmaking,
This is the meaning of Kleist’s ironic insight that, expelled from paradise by knowledge and
self-consciousness, we must travel around the world, and try to find a back door into Eden.
We attempt this, metaphorically, by exploration and by the making of new maps. The great
problem with the modern world map, especially since Kleist’'s day, is that the diversity of
knowledge has created a multiplicity of world maps, from which we must choose the image
of reality with which we feel at home. We can no longer simply relocate paradise from one
part of the world to another, as the medieval mapmakers did.

It is self-evident that the only true and accurate map of the earth is a three-dimensional
globe, yet mapmakers have persistently striven to re-create the world on paper. Why? This
question goes to the heart of the history of the world map: the desire to see an image of the
entire world focused before us, clear, self-contained, comprehensible and masterable.
Attempts to resolve this paradox have been distilled over the years in a cartographic language,
which like all languages involves symbolism. Sometimes that symbolism has been calculated
and lucid, sometimes it has been intuitive and unspoken. The task of the map historian is to
describe and interpret the development of that language, and relate it to other forms of
creative expression.

The elusive character of maps, their twin roots in reality. and imagination, their distorting
and vet revelatory quality, were all recognized by one of the great medieval mapmakers, Fra
Mauro, and his words are no less valid to the writer of histories than to the maker of maps: .

“If anyone considers incredible the unheard-of things I have set down here, ¥ ' R '
let him do homage to the secrets of nature, rather than consult his intellect.
For nature conceives of innumerable things, of which those known to us are
fewer than those not known, and this is so because nature exceeds understanding.’

From the world map by Pierre Desceliers, 1550, a
manuscript map made for royal presentation. The
geography of South Asia and the Spice Islands is
detailed and accurate, while the decorative figures |
are pure legend.
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CHAPTER ONE
Classical Foundations

Tk oLpesT survivinG 1vaGEs oF the world are from the civilisations of the ancient near east.
These figures of the world typically portrayed such elements as the gods or dominant forces;
man with symbols from his environment such as artefacts, weapons or animals; and then the
basic natural elements of earth, sky and water. Should these figures be regarded as maps?
Perhaps, since their makers took picture-elements from the world around them, and arranged
them into coherent diagrams. But they naturally lack any kind of spatial precision, for their
purpose was poetic or religious rather than geographical. They served to define man within
the other elements of his world, or sometimes one group of men against their neighbours
or enemies.

For the purposes of this study the world map crystallizes in Greek thought from the sixth
century B.C. onwards. The difficulties of reconstructing the Greek sciences — in this case
geography and astronomy — have often been commented on. Many important writers are
known only through second- or even third-hand reports, so that we do not have a coherent
presentation of their ideas. We have outlines, or suggestions, or guiding principles, and the
precise meaning of crucial words and phrases may be elusive. In the case of geography, the
overwhelming fact is that no world map in any form has survived from the entire classical
period. From major and minor thinkers — Pythagoras, Herodotus, Aristotle, Hipparchus —
we have only descriptive texts which must be used to reconstruct fundamental geographical
concepts. The modern maps which have appeared in many books with such titles as 7he
World as Known to Herodotus or The World According to Strabo have their uses, but should
always been seen as secondary interpretations or reconstructions.

P4l
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Prolemaic World Map, printed in Rome, 1478. Note
the differences in geography and projection com-
pared with the Ulm Prolemy of 1482, pages 8-9.

Left: Picture map from ¢.3000 B.C. Redrawn from
engraved silver vase from the Caucasus region.
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Greek writers from the sixth century B.C. onwards speculated extensively on the shape of
the earth and the extent of its inhabited section. They appear to have made an important
distinction between the earth as a whole (gea), and the known, inhabited world of man
(oikoumene). Among others, Hecataeus of Miletus (fl. 500 B.C.) described the world as a
circular land-mass quite surrounded by water, while his contemporary Anaximander is
reported to have constructed a globe. The reports of these two early theorists in the work of
Strabo, written five centuries later, illustrate the problem of transferring text into image,
compounded when the text is a second-hand report. Did these early thinkers consider the
earth to be circular, or the inhabited world? Circular as a disk is circular, or as a sphere?
Literary references to circular world maps (e.g. in Herodotus) may signify a two-dimensional
representation of a spherical globe. The vexed question of flat earth versus spherical globe
has no clear answers until Pythagoras (fl. 500 B.C.) who taught, as a purely theoretical
principle, that the world must possess the most perfect form known to nature — the sphere.
By contrast Aristotle (fl. 340~320 B.C.) deduced from observation that the world was round,
and gave several clear proofs of the fact.

From the third century B.C. onwards, two forces enlarged and clarified the Greek
conception of the world. First was progress in the geometry of the sphere, making possible
more precise mensuration, position-finding, and ultimately co-ordinate systems. In this
respect geometric earth-science followed astronomical theory. The concept of the sky as a
sphere, or series of spheres, naturally re-inforced the belief that the centre of such a system,
the earth, must in turn be a sphere, and the mapping of the heavens greatly influenced
classical methods of earth mapping. Eratosthenes (fl. 240~200 B.C) calculated the circumfer-
ence of the earth with great accuracy by using spherical geometry, and he devized a system
of parallels and meridians for locating places on a world map. Archimedes (fl. 250-220 B.C.)
is reported to have made globes and to have constructed models of a planetary system with
the earth at its centre — a heliocentric theory had been been advanced by Aristarchus (fl. 250
B.C), but it was universally discounted. Hipparchus (fl. 160~130 B.C) produced the most
detailed Greek star catalogue and introduced from Babylonian mathematics the 360 degree
division of the globe,

The second source of change in the Greek conception of the world was the extension of
the known world through travel, exploration and war. The historian and traveller Herodotus
(fl. 450—430 B.C) was critical of geographers who merely theorized about the shape of the
world, advocating instead travel and empirical research. He recorded many geographical
traditions from bevond Greece, most famously that Africa was navigable, and that a Phoenician
expedition had achieved this feat around the year 600 B.C. The voyage of Pytheas ¢.300 B.C.
tq the coasts of France, Britain and Germany revolutionized Greek knowledge of northern
Europe, indeed many considered his accounts a fabrication. An important reason for this
scepticism was the Greek theory of the climata: that the earth was naturally divided into
latitudinal zones, and that the torrid and frigid zones were quite uninhabitable. Pytheas’
accounts of habitation, even civilization, around 60 degrees north, offended against this
orthodoxy. The expeditions of Alexander the Great stretched the Greek concept of the world
far into the east. The deserts and mountains of south-central Asia were clearly not the limits
of the human world, and the circular image of the island world began to look simplistic. The
impact of Alexander’s journey, together with the concept of the climata, produced a map of
the world that was trapezoid, approximately twice as broad, east to west, as it was deep, from
north to south. Crates (fl. 150 B.C) exhibited in Rome a large model globe, having four land-
masses, of which the Eurasian known world was one. The others were evenly distributed
north and south of the equator and east and west of an Atlantic meridian, this pattern of
continents forming a purely theoretical symmetry. This globe was widely reported and
admired. It may be that these geographical ideas were known only to an intellectual elite, but
it is equally true that within that elite there was a clear tradition, a body of knowledge and
of theory in astronomy, geoscience and maps, that was growing and sharpening throughout
the Hellenistic and early Roman period. The pre-Prolemaic era of Greek geography is summed
up by Strabo (fl. 30 B.C. - 10 AD.), whose writings are also the only source for our knowledge

Ccu ftiva It}y

Earth, sea,
Sin, oo,
stars

A visualization of the shield of Achilles, described
in Homer's fliad. 1t is thought to represent a type of
cosmographical chart, bringing together elements of
the natural and human world, although not in a
spatial relationship.
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Egyptian cosmographical map, ¢.350 B.C. Stone sar-
cophagus lid with the sky-goddess Nut covering the
carth. The god of the air, Shu, can be seen below
the stars, above the circular earth.

of many earlier Greek geographers. Strabo had no doubt that it was possible to sail around
the world eastwards or westwards, for he conceived the inhabited world as an island, located
entirely north of the equator, extending to 54 degrees north (to Ireland), and about 125
degrees east to west, from India to Portugal. The possibility that other continents existed was
quite accepted, as Crates had shown on his globe, but no time was spent in speculating where
they were or what kind of beings inhabited them.

By the first century A.D. Greek-Roman geographv formed one intellectual tradition. All the
major scientists were Greek, but writing within Roman institutions; owing much to Roman
civil and military culture, but representing the development of Greek thought over six
centuries. The Greek genius was peculiarly analytical and theoretical, and to this tradition the
Romans contributed little if anything. The typical Roman scientist-philosopher was Pliny, the
hunter-gatherer of flora, fauna, facts, artefacts, lore and legend, but utterly lacking the
analytical impulse. The theoretical spirit reached its culmination in the work of Ptolemy of
Alexandria (c.AD.90-168), who consciously summed up the methods and materials of his
predecessors. Ptolemy stood at the end of a line of precocious achievement in classical
science. The process by which his work fell into neglect had two main aspects. First, the
Roman distaste for theoretical geography; second, the radical discontinuity in learning and
literature from the fourth century onwards. Into this vacuum came new geographical ideas
supposedly based on the Bible. The latter mark the beginning of the transition to the medieval
world map, having quite different sources and purposes from classical maps. This should be
seen in the context of the key process in European cultural history from the sixth to the eighth
century, that of Christianization; beneath the apparent political chaos of Rome's disintegrating
power, the new intellectual empire of medieval Christendom was being formed.

The precise achievement of the classical period is elusive because of the lack of surviving
maps. What emerges clearly is the incisive theoretical approach to unravelling the shape of
the earth: the world and indeed the universe was felt to be a coherent whole, capable of
rational modelling. What was the source of this unique insight? Why did the Greeks create
this intellectual framework, and not the Egyptians, the Persians, the Indians? The answer may
lie in the simplistic nature of Greek religion. The pantheon of gods, demigods and heroes
was little more than a body of folklore, a religion without theology, offering no keyvs to the
mysteries of existence. The questioning intellect was free, indeed was compelled, to seek its
own form of truth. Some support for this view appears from the fact that the most theologically
mature of all ancient societies — the Jews — lacked any tradition of world mapping or
geographical theory, Whatever the true explanation mav be, the thinkers of the classical era
have bequeathed us, in text rather than in image, the earliest recoverable phase in the history
of world mapping,

CLASSICAL FOUNDATIONS



Ptolemy’s World Map, ¢. 150 AD. | .
Republished 1482 I

TVE-ARGES
Gl e

The proLemaic worLD Map 15 one of the great enigmas in the history of mapping. A
unique process of intellectual re-incarnation has given Ptolemy a dual life and made
him a pivotal figure in two widely separated periods of history — Hellenistic Greece
and Renaissance Iraly — so that one must continually remind oneself which Prolemy
one is speaking of. The Greek Ptolemy clearly represented the culmination of six
centuries of geographical observation and theory. But the Greek Ptolemy left no
surviving maps; his works lay in oblivion in the west for almost a thousand years,
and we know him only as a Renaissance scholar, contemporary of Alberti, Brunelles-
chi and Donatello, offering a rational re-organization of geographical space which
no living mapmaker could equal.

The Greek Ptolemy set out consciously to focus, criticize and synthesize the
geographical thought of classical Greece. He accomplished this task by addressing
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three outstanding problems: first, the size and location of the inhabited world (the ] Boe,, & i e bt %ﬁg@
oikotmene); second, the location of specific places upon a world map; third, the ¥ o, S ki Sy Ty NG o N “;r 5{{
mathematical construction of a world map. The achievement of the Greek Prolemy 1 (s "% ol AR N VY Q‘,l 3
lies in his recognition and handling of these crucial theoretical issues. On the first : ~N =

question, his originality lies in his cautious restraint: his world is no longer the
conceptual island of Crates or Strabo, since all its boundaries are shown to end in
unexplored land or sea, The map ends where knowledge ends, and no artificial
framework is added. In the context of classical geography this was an innovative
step, for the oikoirmene no longer had fixed geographical boundaries: the possibility
of extending the map, especially to the east and south, was obvious. Nor did Prolemy
apparently accept the implications of the climata theory, limiting human life
effectively to Eurasia and North Africa. There might indeed be inhabited regions
outside the known world, he wrote, ‘But what these inhabited regions are we have
no reliable grounds for saying, for up to now they are unexplored by men from our
part of the world'. The most celebrated enigma of the Ptolemaic map.is the land
linking South-East Asia with Africa. We have no knowledge of Ptolemy’s source for
this idea; the land is completely featureless, and it may have been added as a purely
theoretical balance to the lands north of the equator. Ptolemy’s oikotmene occupies
80 latitude degrees by 180 longitude degrees, about one quarter of the earth’s
surface.

On the second question, Ptolemy published effectively the first gazetteer of the
world, naming approximately 8,000 places and giving their co-ordinates, which
Polemy had collated from earlier writers, Longitude is given east from a prime
meridian through the Fortunate Isles, latitude from the equator. This gazetteer was
the raw material for a series of twenty-seven (more in some manuscripts) detailed
regional maps of the known world. Prolemy was a polymath, the author of works
on astronomy, physics, mathematics and optics as well as geography. His treatise on
astronomy, the Almagest (from its Arabic title The Master), is a work of theoretical
sophistication and enormous observational detail. In it Ptolemy advances the
concept of the heavenly bodies as moving in a series of concentric circles with the
earth at the centre. The stars and planets were conceived to be fixed within spheres
of invisible crystal. Ptolemy offered the most detailed star catalogue in the ancient
world, identifying 1022 individual stars, and locating them by means of a co-ordinate
system, It followed logically that places upon the spherical earth should also be ¢ s o =
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located within an objective framework, that is a geographical co-
ordinate system. The rationalizing power of this concept cannot be
overemphasized: it is one of the cornerstones of geographical
practice, and it was Ptolemy’s discovery.

On the third question, Prolemy elevated cartography onto a new
plane by recognizing the problems of transferring a map of the
earth’s spherical surface onto paper, and by providing three valid
solutions to the problem. In his first projection (page 5) the parallels
of latitude are arcs of circles, while the meridians are straight lines,
deflected at the equator. This has the merit of simplicity in its drafting,
but it fails to convey to the eye the sphericity of the earth. The second
projection (page 9) curves both the parallels and the meridians, thus
achieving the desired optical effect. The third projection, the most
complex and least used, was formed around two central axes, both
straight lines, with all other meridians and parallels concave to then.
This is a sophisticated idea, developed much later for the oval world
maps of the Renaissance. Prolemy’s designing of these three complex
structures shows a degl'ee of virtuosity that amply justifies his pre-
eminence in classical geography.

Having said all this, it would now be natural to examine and
interpret these classical world maps. But first we encounter the
Prolemaic paradox: no manuscript of his work is earlier than the
thirteenth century, and no contemporary Ptolemaic world map
survives. All that we have are reconstructions made from his texts
more than a thousand vears after his death. As one modern scholar
has aptly expressed it ‘Ptolemy transmitted his cartographic know-
ledge in digital rather than in graphic form’. This is particularly
important because Prolemy stood literally at the end of a line of
development. Within a century of his death, his ideas, like all Greek
learning, were forgotten in the west, while in the eastern empire his
texts were preserved but his concepts remained undeveloped. So that
although Greek Ptolemy’s general achievement is clear, we can only
speak of the texts, the maps and the influence of Renaissance Ptolemy.
We have no knowledge of how the texts of his works that were
published in fifteenth century Italy and Germany may have differed
from the originals composed in second-century Alexandria.

After ¢.300 A.D. there are no references to Prolemy in Greek or
Roman geographical writings. His work was apparently familiar to
medieval Arab geographers from the eighth century to Al-Idrisi, but
the next documentary evidence we have is that manuscripts of his
work were extant in Constantinople in the fourteenth century, having
been preserved in both Arab and Byzantine hands during the long
period of western neglect. The first Latin translation appeared in
Florence in 1406, returning it to the mainstream of European
intellectual life, a process that was reinforced by the advent of

printing. Printed editions of Ptolemy’s Geography appeared from
1477 onwards in Rome, Bologna, Florence, Ulm and Strasbourg, and
it became the acknowledged fountainhead of geographical science.
Some editions slightly modified the world map and added new
regional maps to reflect contemporary knowledge, clearly seen for
example in the treatment of Scandinavia, while others followed more
narrowly their received original.

What then are the key features of Renaissance Ptolemy? What was
the flash of recognition that made the fifteenth century scholars
receive this map as the world map for their time, against all rival
contemporary maps? The crucial concept is that of ordered space.
Even the latest and most sophisticated of the circular mappae mindi,
the Fra Mauro of 1459, appears to have an element of chance,
guesswork, almost disorder in its structure. The circular framework
was known to be illogical, the sources for its place-names were
literary and anecdotal, even legendary, and their location was often
arbitrary. Other maps such as the Genoese map of 1457 drew from
a store of graphic images which by the late fifteenth century were
largely rhetorical. By contrast Ptolemy appeared to have cast a
transparent net over the earth’s surface, every strand of which was
precisely measured and placed. He had defined his subject — one
quarter of the earth’s surface — and within a geometric framework
he had calculated each element of his composition. Moreover the
map was only a map, not a visual encyclopedia: descriptive texts do
not weigh down the page, and the graphic medieval cavalcade of
myth and legend is rested. A dispassionate sense of geographic reality
reigns. This sense of ordered space was precisely the ideal towards
which the artists of fifteenth century Italy were striving, and this
identity of interest explains Ptolemy’s appeal. The wind-faces that
became such a hallmark of the Prolemaic map have no warrant in the
text; the twelve winds were identified by Aristotle, but the
Renaissance-stvle heads first appear in fifteenth-century maps.

It is easy to see why the fifteenth-century mind so willingly received
this revived classicism. In the methodological sense, Ptolemaic map-
making deserves its pre-eminence. But it is also true that in the
material sphere, the sphere of geographical information, the Ptole-
maic revival was a retrograde force, for its world view was essentially
that of the Roman Imperial period. It is one of the great ironies of
map history that after centuries of neglect, the Prolemaic map should
have been rediscovered at the very moment when contemporary
events would reveal its limitations. The scientific aspects of Ptoleny’s
map — the concept of projection and the use of the graticule — were
enduring legacies, but the world map itself was an anachronism, and
the cult of Ptolemy was more a literary, intellectual phenomenon than
a scientific one.
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CHAPTER TWO

Maps of the Religious Imagination

Fros THE sEconp To THE sixth century, the world map is lost in a
historic sleep, for it shared with much of western culture the
experience of post-classical disintegration. The classical foundations
were lost from sight, and when the map re-emerges in the sixth
century, it is in a new and quite different form. In this period, the
overwhelming fact of Rome’s fragmenting secular power is counter-
balanced by the growth of Christianity as a civilizing and unifying
force in Europe. In the post-classical world, the sources of knowledge
and the sources of authority were redefined in Christian terms. The
centrality of the Bible had fundamentally altered the approach to all
questions of knowledge as compared to the pre-Christian era.
Christianity was a faith rooted in history, and the Bible was seen as
the record of God’s encounter with man, the imprint of the divine
on the human world. It consequently assumed an authority in non-
religious fields — politics, law, science, art — that was to remain
absolute for the next thousand years. In the case of the world map,
the authoritative text was considered to be the description in Genesis
chapters nine and ten of the division of the world among the three
sons of Noah. This was related to the three known continents, and
gave rise to the tripartite image of the world which became a
cornerstone of medieval geography. Where the basis of the world
map in the classical period had been theoretical geometry, it was now
the religious imagination.

When the world map re-appears in the post-classical world, it is
not in the context of geographical thought at all, but as illustrations
in religious or literary works. St.Isidore’s Etymologies, Orosius’ Seven
Books Against the Pagans, and Beatus’ Commentary on the Apocaly-
pse and many other works, all contain small, schematic world maps,
illustrating either the three continents in the T-O pattern, or the
world’s five zones, shown as horizontal bands. Elementary as they
appear in geographical terms, there are some fundamental and
unanswered questions about these early, archetypal world maps.
Precisely why certain texts should have been embellished with a
world map while others of a similar type should not, is a mystery, It
is true that some of these works were concerned with a re-
interpretation of the world from a Christian viewpoint, and it might
seem natural that a world map should be offered as an aide-mémoire
to the text. But this does not explain why other works equally
concerned with power and culture in the real world (such as
Augustine's City of God, biographies of Charlemagne; the travels of
Marco Polo) should not include a world map. More important still is
the fact that there is really no conceptual relationship between these
maps and their parent texts. The Beatus map for example does not
in any sense illustrate the Apocalypse — the other pictures in the
Beatus codices do that better. It is therefore difficult to believe that
these maps were created anew to illuminate these descriptive texts.

It is more likely that they were adapted from established prototypes
and were added to these texts by authors who had a special, if rather
arbitrary interest in the image of the world. It may be significant that
a number of the seminal maps from this early period — those of
Orosius, Isidore, and Beatus — originated in Spain, where Roman
customs, the €hristian faith and Visigothic law all perpetuated a
strongly sub-Roman culture through the post-classical era. It is
distinctly possible that the archetypal Isidorean circular world map
preserves a now-lost form of late Roman world diagram. The inter-
pretative link with the Bible and with divine government of the world,
gave to this form a renewed authority, almost a new dimension. The
circle was seen as the natural form of God’s created world, while the
lines which divided it into three, inevitably recalled the cross.

It is clear that having once appeared with their parent texts, these
maps became indissolubly linked with those texts through the
mechanics of scribal copying and through the medieval adherence to
authority. Almost one thousand extant medieval manuscripts contain
small world maps, classifiable into four or five main types, named
after parent texts — Isidorean, Orosian and so on. The context
remained non-geographical, and the maps developed by a process ol
literary elaboration, not geographical sophistication. They do not
draw nearer to geographical reality between the eighth and the
thirteenth centuries, but they become more allusive and enyclopedic.
Medieval scholars willingly embraced the corpus or Roman geog-
raphical lore bequeathed by Pliny, Solinus, Mela and others, in which
the natural and miraculous wonders of the world are of far greater
interest than objective geographical description. The project of
measuring the earth, the theoretical approach of the classical era, was
in total eclipse, replaced by a world map conceived in the imagina-
tion. There is no evidence that the medieval mind believed the earth
to be flat; there is simply no interest in determining the shape of the
earth or of the continents, theoretically or practically. The form of the
earth or of the universe was not an intellectual problem, but a
religious mystery, enunciated in texts such as Job's: ‘He stretcheth
out the north over the empty place, and hangeth the earth upon
nothing’.

By the thirteenth century the crucial move had been made to free
the map physically from its parent text, and large, free-standing world
maps, such as the famous Hereford map, were drawn for public
display, now transformed into a framework within which to manipu-
late significant contemporary ideas and images: scenes from the
Bible, secular rulers, animals and plants, foreign races and miracu-
lous creatures, the whole subject to God's divine power. The geogra-
phy remained largely static, since the world of empirical inquiry was
closed to the medieval mind, but the world of imagination was not,
and within the canons of authority the mapmakers employed cease-
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The Garden of Eden from Fra Mauro’s world map
of 1459 (page 33). Paradise is located outside the
real world, in contrast to earlier medieval maps, It
is shown as an ltalian walled garden, within a setting
of naturalistic hills.

Isidorean Map, 1472, the archetvpal T-O miniature.
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less ingenuity in elaborating the received map. Imagination led them to develop the symbolic
function of the world map, to create an image of the world that was culturally subjective. They
neither could nor would create one that was geographically objective. The portrayal of the
contemporary world is highly selective: for example the very existence of Islamic power in
the Middle East is ignored by the maker of the Hereford mappa mundi. These maps, like all
forms of learning, were products of ecclesiastical scholarship, and they were naturally
dominated by religious landmarks: Rome, Jerusalem, Egypt, Eden. In the twelfth and thirteenth
centuries too, there appeared a number of descriptive works entitled mago Mundi — the
Image of the World — which were effectively encyclopedias of contemporary knowledge,
combining geography with legend, history with fantasy: they were the textual counterparts of
the mappae miindsi.

These maps were complex icons, which evolved within well-defined traditions. Several
different types of world map co-existed over many centuries, and there is no indication that
any one type was considered to be ‘true’, or truer than the others. The representation of space
was malleable within the demands of the available materials: the exact location of places or
symbols was less important than the mere fact of their inclusion. Nor was time fixed within
these maps, for the past was always present. Long disused Roman names still appeared on
thirteenth-century maps, as did events from the Old Testament, texts from contemporary
scholars and images from late Roman fabulists. The great elaborated mappae mundi located
the events of spiritual history — the Fall, Incarnation, Judgement — alongside London and
Paris, Egypt and Greece. The inhabited world of man interlocked with other spheres of
existence — that of spiritual history, that of the past, and that of the miraculous, beyond the
borders of civilization. The construction of a world map in the middle ages was a literary and
a theological exercise, not a geographical one. The medieval scholar showed little awareness
of the processes of historical change, and had no inhibitions about introducing anachronisms.
On a deeper level of course they were not anachronisms, they were the things which
mattered, the texts and the teachings that were authoritative and timeless. In constructing a
world map, the essential principle was to adhere to a tradition. This is not to say that the
medieval world map remained static and repetitive; on the contrary the extant maps show a
multitude of variations. But the structure remains the same, and the variations are elaborations
from literary and religious sources, not geographical developments. The map’s value lies in
its fulfilling its didactic purpose — to display a tableau of the world’s forces held in balance:
the natural and the miraculous, the human and the divine, the present and the past.

The culture from which these maps sprang was a culture where all learning, even
geography, served a central religious purpose, and the map’s structure was controlled by the
authority of the past. The comparison of this didactic map with the contemporary Islamic
world map is deeply revealing. Islam had no ecclesiastical structure comparable with that of
Christianity, and Islamic learning was secular. The Idrisi map carried none of the cultural and
religious freight of the Christian mappae mundi. The medieval Buddhist world map however
did share with the Christian map the subjection of the real world to a spiritual landscape. For
the Christian, it was the cosmic events of salvation history which dominated the map; for the
Buddhist it was the land that had witnessed the Enlightenment of the Buddha that was
perceived as the real world. This was not a modified world map designed to illustrate certain
themes, since that would imply an alternative, more objective map, which clearly did not exist:
this was the only world map for that culture. The mappa muindi answered the needs of the
Christian ecclesiastical tradition that created it, for it presented a purposeful, interpreted
image of the world and of man’s place in it. It survived into late medieval art, and even into
the era of printing, remaining dominant until challenged in the fifteenth century by secular
forces, which would fashion a wholly different world map.

The orb, an enduring symbol of roval power, repeats
the medieval T-O world map in three-dimensional
form. From a 16th century English manuscript.
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Jean Corbichon, 1482, an artistic fantasy based on the
world map.
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Beatus Map,
1109

ALTHOUGH THE MOST CELEBRATED MEDIEVAL maps are the large free-standing examples such as the Hereford Mappa
Mundi, these were exceptional creations. Far more numerous were the small world maps drawn to illustrate
religious or descriptive writings. There were perhaps four or five distinctive types of map, which were copied,
modified and elaborated in succeeding editions of their parent texts, so that recognizable genres or families of
world maps co-existed in medieval Europe, One of the most distinctive of these groups are the maps drawn to
illustrate a commentary on the Revelation of St. John written by a Spanish Benedictine monk, Beatus of Liebana.
The original manuscript with the prototype map was completed in the year 776, and this copy, dated 1109, still
demonstrates the characteristics of its origin in Mozarabic Spain. The entire Beatus manuscript illustrates vividly
the visionary poetry of the Apocalypse. The strongly spatial element in the work's imagery — angels moving
among the dissolved boundaries of earth and heaven — seemed perhaps to demand a world map. There seems
to have been no attempt to map the specific setting of the work among the churches of the eastern Mediterranean:
cities such as Ephesus and Smyrna are not named, The map is drawn on the prevalent medieval pattern: east at
the top with a vignette of Eden, the Mediterranean in the centre, and islands such as Britain and the Fortunate
Isles detached at the base. The Beatus map however is distinguished from other medieval map types by two
important features, First, there is the map’s rectangular rather than oval shape, undoubtedly derived from the
text at Revelation 7:1 ‘1 saw four angels standing on the four corners of the earth’. And, secondly, there is the
inclusion of a fourth continent, clearly visible beyond the Red Sea. This conflicts strikingly with the orthodox
religious picture of a tripartite world, but speculation concerning a fourth continent beyond the southern sea.
beyond the torrid zone and perhaps inhabited by Antipodeans has a long pedigree in classical literature, and is
found explictly in late Roman geographical writers such as Pliny, Solinus and Mela. The idea was echoed by
Isidore of Seville (c.560-636) whose encyclopaedic works were of seminal influence throughout early
Christendom. Although it was apparently a rather abstract and harmless speculation, it carried dangerous
implications, for since all men were descended from Adam, where could the inhabitants of the detached
Antipodean continent have come from ? This awkward problem explains why the fourth continent remained an
exceptional feature on just a few medieval maps. The inscription on this copy states that the land is a desert,
unexplored and torrid.

In style.the map is both spare and vivid. No attempt is made to fill every space with text or image, while the
mountains, the fish-crowded rivers, and the vignette of Eden are drawn with a sinuous energy that suggests a
non-European origin: in eighth-century Spain, Islamic motifs and colours were applied to Christian subjects to
create the distinctive Mozarabic school of decorative art.

Although clearly a schematic map with a limited purpose, its geographical sources are highly revealing. The
regional names — Judea, Bithinia, Panonia etc. — are those of the late Roman provinces, which by the twelfth
century had long ceased to have any currency or significance. Ravenna is also named, an echo of its sixth century
importance. The image of the world in the Beatus manuscript tradition is comparable to a Byzantine icon, strict
in its method, limited in its materials, and having a svimbolic not a realistic function.
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Psalter Map,
c.1250

IN sTUDYING AND INTERPRETING MEDIEVAL world maps, one of the
greatest methodological problems is to work out the relationships
among the numerous surviving examples. We must assume that the
earliest copies of works like Isidore’s encvclopedia and Beatus’
commentary on the Apocalvpse, both from the seventh century,
contained a world map, but our extant copies of these works date
from the twelfth century. It is thus almost impossible to reconstruct
the intellectual historv of these maps during the long centuries of
silence. One of the key processes that is largely hidden from us is
the evolution of the elementary Isidore T-O map into the elaborate
visual encvclopedias of the thirteenth century.

The Psalter map, accompanving a thirteenth century copy of the
Book of Psalms, is a key survival in that transition. Although tiny (6"
X 4") it exhibits a wealth of detail and many important motifs of the
elaborated mappae mundi. 1t is among the earliest maps to place
Jerusalem firmlv at the centre of the world; among the earliest to
symbolize Christ’s power as overseer of the world; among the earliest
to depict visually Biblical events such as Noah'’s ark, the crossing of
the Red Sea, and the walls imprisoning Gog and Magog; and among
the earliest to display the monstrous races in Africa, although these
creatures had appeared earlier still in medieval art and architecture.
On the evidence of the Psalter maps, all these hallmarks of the mature
mappae mundi were well established by the early thirteenth century,
suggesting a natural connection with the enriched visual art of the
twelfth-century Renaissance in France and England. It is recorded that
in 1236 Henry III commanded imappae mundi to be painted as murals
on the walls of Westminster Palace and Winchester Great Hall, and it
has been suggested that the Psalter Map mayv be a miniature copy of
the Westminster map. As wall decorations these must certainly have

been large and visually elaborated, and the Psalter Map belongs to
that period. The importance of the artistic enrichment is twofold: first
it transformed the schematic circular disk into the visual encvclopedia
we know from the Hereford map; second it developed the theological
dimension of the image of the world, clearly visible in the figure of
Christ both dominating the world and symbolically holding in his
hand a small T-O globe. The image of Christ Pantocrater (Ruler of
the Whole World) had emerged in Byzantine art as early as the tenth
century, but in western art this figure seems only to have flourished
in the context of the Last Judgement. Its appearance here without the
imagery of the Last Judgement is unusual in western art.

What is most intriguing about this visual enrichment is that it did
not take the form of geographical elaboration. It might be expected
that the crusades of the twelfth century would bring'a new geographi-
cal awareness into European society, as tens of thousands of west
Europeans crossed and re-crossed half the known world. But the
crusades apparently had no such effect, and the world map, as a map,
remained static. As a cultural image, the map was to develop under
the guiding forces of theology, iconography and literature, but the
encounter with geographical reality was not yet possible. Until
empirically-derived coastal outlines and measured spatial relation-
ships were available for any of the regions of Europe or the
Mediterranean, thev clearly could not be incorporated into the world
map, and even when such data was available the makers of the
religious mappae mundi chose to ignore it. Instead the medieval
mapmakers selected symbols of man's historv and environment,
svmbols mainly drawn from the Bible, and arranged them into a
coherent image of the world.
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The Hereford Mappa Mundi,

T1E HEREFORD MaPPA MUNDI HAS been preserved in Hereford Cathed-
ral since its creation around the year 1300, It is the largest, most
detailed and most perfectly preserved medieval map in the world,
and its survival is of the greatest importance for our understanding
of medieval beliefs. The map itself is circular, with Jerusalem placed
at the centre of the world, and the ocean completely encircling the
land. East is at the top of the map, and Christ at the Last Judgement
crowns the work. Also at the top, but located within the bounds of
this world, is the garden of Eden. Unusually for a medieval artefact,
the maker has left his name upon the map: he was Richard de Bello,
priest of Haldingham in Lincolnshire, who has been identified from
independent documents, though little is known of him. Structurally
the map belongs to the medieval group of T-O maps, where the world
is divided into three parts: the T within the O is formed by the rivers
Don and Nile flowing into the Mediterranean, these waters forming
the boundaries of the three continents known to the ancient world
— Europe, Asia and Africa. The Mediterranean is the central geog-
raphical feature, with Crete and its labyrinth, and Sicily with the
flames of Etna instantly recognizable. The British Isles are at the
bottom left, while the Red Sea and Arabian Gulf appear like a fang at
the upper right. Outside the map’s circular border are inscriptions
and pictures which shed some light on its intellectual background.
This background reaches back to late Roman sources — the provin-
cial names in red are those of the Diocletian empire — while an
extended inscription attributes the first survey of the world to Julius
Caesar. In the bottom left corner the Emperor is portraved commis-
sioning three surveyors to ‘Go forth into the whole world and report
to the senate on all its parts’.

The geographical scope of the map, its world picture, is essentially
that of the late Roman period, since in 1300 the known world was
still the Roman world. The greater part of Asia and Africa and of
course the lands bevond the encircling ocean were still unknown.
Almost all the place-names are in Europe and the Mediterranean
region, and the map’s edges shade into the realm of myth and legend,
beasts and savages. The biblical lands are given a relatively large avea,

reflecting their importance to the medieval mind, and many biblical
scenes and cities are shown. The peripheral vignettes — the sphinx,
the mandrake, the pelican, the cannibals — are perhaps the map's
most striking visual feature, so sharply-drawn, so grotesque and
childlike. They represent a stratum of medieval lore and belief which
appeared repeatedly in literature and art. On another level of reality
is the abundance of familiar towns with their towers and city walls,
often quite small, as with Edinburgh, Oxford, Salzburg or Cordova,
but showing the major cities of Paris, Rome, Antioch or Alexandria
with elaborate, terraced architecture. The number and reasonably
accurate location of these places is evidence of medieval awareness
of real geography.

Here are the two apparently disparate elements of the mappae
mundi: a detailed reference map of medieval Europe, and an
encyclopaedic chart. It is in the co-existence of these elements that
the map reveals its true nature: it is no less than an intellectual world-
picture, where history and theology are projected onto an image of
the physical world. The great cosmic events of past and future — the
fall of man, the crucifixion, the apocalvpse — are located in the real,
inhabited world, alongside London and Paris, Spain and Egypt. And
then at the borders of the known world are the reminders of the
savage and demonic forces in the created order. Around the borders
of the map appear the letters M-O-R-S, recalling that all life is under
the shadow of death. The parallel that comes clearly to mind is the
work of Dante — exactly contemporary with Richard de Bello. From
a real forest on a specific day, Dante entered another dimension, then
emerged onto a mountainside which is both a place of the spirit and
located in real space. Clearly we cannot now be certain whether
Dante or Richard de Bello believed that hell or purgatory were really
located in a certain place; but they did believe in their co-existence
with the normal world, and in what theclogians term salvation-history
or spiritual history, both in and out of time, and capable of being
mapped in space.

(Reprodiced firom a 19th-centi) facsimile.)

THE IMAGE OF THE WORLD
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Gotenjiku-Zu, 1364

Buddhist Map from Japan

Bobrisa Has EvoLvED AN ELABORATE cosmology which provides a
svstematic visualization of states of being, and of the attributes and
environment of the spirit and the self. On a more concrete level
however, Buddhist teaching sought to give a picture of the actual
world of man's present existence. This map, a product of Japanese
Buddhism, gave expression to those ideas in a form which flourished
from ¢.1000 AD. to the seventeenth century. In this picture, the
central feature of the world is the great mountain Sumeru, and the
inhabited world of man (in Sanskrit Jambu-Dvipa) lies to its south.
From the sacred lake Anavatapta in the north, flow a number of great
rivers. It is noticeable that north is the sacred quarter in Indian
religions, and in Buddhist thought as in Hindu, these svmbolic
features came naturally to be associated with specific places in the
Himalavas. In particular Mount Kailas in Tibet came to be identified
with Sumeru, while the nearby Lake Manasarowar is indeed very
close to the sources of the Indus, the Brahmaputra, the Sutlej, and
the Ganges. Thus this map presents an Indo-centric view of the world,
despite its Japanese origin. The circular lake can be clearly seen
towards the top of the map, and the representation of mountains,
forests and water is more natural than anvthing in contemporary
western mapmaking,

Other countries than India are named on the periphery of the oval
map: China to the east, Persia to the west, and the islands of Cevlon
and Japan barelv discernible in the south-west and north-east respec-
tively, These place-names and all those on the map are taken from a
seventh-century text by the Chinese Buddhist pilgrim Hsuang-Tsang,
whose book ‘A Record of the Regions to the West of China’ is an
important historical and topographical source. His route is the red
line marked on the map: from the Silk Road he turned south-east
through Kabul and Kashmir, and sailed down the Ganges visiting the
places associated with the Buddha. In north-west India he saw
hundreds of temples and monasteries pillaged by the Huns. He
journeved south as far as Madras, then returned to recross the Hindu
Kush, observing, studving and recording throughout his fifteen vears
in India. On his return to China, a group of disciples gathered around
him, including some Japanese who carried his knowledge back to

Japan. Hsuang-Tsang's geography was imposed upon the schematic
framework of the Jambi-Dripa map to produce a conceptual world
map satisfving to the Buddhist mind because of its concentration on
India.

It is remarkable that this map is such a near-contemporary with the
Hereford Mappa Mundi, for in both maps we see the religious
impulse shaping a symbolic world picture. In the Gotenjiku-Zu the
svmbolism takes an extreme form, where one region, because of its
religious significance, comes to dominate the world map, so that
Japan itself is scarcely represented. This divorce from real geography
is even more alien to the modern mind than that of the Hereford
map, and it raises the question of the level on which this world map
was to be understood. The theme of the map is plainly that of
pilgrimage to the Buddha’s native land. In an inscription on the map,
the author has left his personal testimony: ‘With prayer in my heart
for the rise of Buddhism in posterity, 1 engaged myself in the work
of making this copy, wiping my eves which are dim with age, and
feeling as if I mvself were travelling through India’. This makes it
clear that the purpose of the map, like the purpose of the Hereford
map, was devotional, scholarly, and didactic: it employed the idiom
of geography, but it was not geographic. To ask "Was it a serious world
map?' is to miss the point: it was the only world map. For the
Buddhist monk, as for the creator of the Hereford map, it was neither
possible nor desirable to step outside his culture and produce a
different map. These maps located in space and time the history of
Enlightenment or Salvation — the heart of realitv. Accidents of
geography, such as the location of Britain or Japan, existed on a
completely different level. No other map was devised in medieval
Japan. The Gotenjiku-Zu flourished until the arrival of a totally new
world-picture with the European missionaries in the sixteenth cen-
tury, and even then the traditional map survived alongside the
western model. As late as the eighteenth century during Japan'’s self-
imposed isolation, the Gotenjiku-Zu was fulfilling its role as a map of
the devetional realm, and Hsuang-Tsang's journev was as real as the
imperfect reports of lands and peoples bevond the now impassable
sea.
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Evesham Mappa Mundi,
¢.1390

The LarGE clRcULAR OR OvAL mappa mundi became in the high
middle ages a peculiarly English phenomenon. All the surviving large
elaborated mappae mundi and many important smaller ones drawn
between ¢.1200 and ¢.1400 are English or have English connections,
while ltaly appears scarcely to have shared in this tradition. Why, in
the international culture of medieval Christendom, this cartographic
form should be virtually « national possession has never been
explained. The Evesham map, less elaborate than the Hereford map
and drawn about a century later, shows the ways in which the English
tradition developed, progressed in some ways, in other ways regres-
sed.

The map was drawn in Evesham Abbey, Worcestershire, commis-
sioned by the man who was Prior there from 1352 to 1392, Nicholas
Herford. Oval in shape rather than circular, the map’s geographic
framework is very similar to the Hereford map. The most obvious
difference is the absence of the vignettes of monsters and marvels,
and the absence of any portraval of Christ, indeed only three religious
events are referred to: Eden, Babel and the crossing of the Red Sea.
The concentration of interest in this map lies in its depiction of
England and France, where the overriding principle is English
nationalism. Although not drawn with any geographical accuracy —
Scotland and Wales are both separated from England by sea —
England is swollen to an enormous size. France is diminished,
although Calais and St.Denis are marked by flourishing towers. The
context of this distorted image is clearly that of the Hundred Years’
War. Calais had been the English bridgehead in France since 1347,
and the royal abbev of St.Denis was the place of burial of the French
kings, and the English kings in this period laid claim to the throne
of France. There can be no doubt that this section of the map had
the political purpose of proclaiming English power in France. Nor
does the English emphasis of the map end there, for it is also a
detailed depiction of the region around Evesham itself. More than

fiftv place-names are given (in vernacular form, not Latin) including
Gloucester, Tewkesbury, Northleach and Winchcombe. A further
local element is that the vignette of Adam and Eve has, in an allegory
of church power, been drawn on the back of a carved throne, which
strongly resembles the Abbot's chair from Evesham Abbey (still
preserved in Evesham).

The structure of the Evesham map, its world-view, is still the
conventional, schematic late medieval structure familiar from earlier
maps. But comparison with the Hereford map reveals how a map’s
character was capable of being shaped and altered for a particular
purpose. Compared with the Hereford map, the Evesham map shows
a retreat from the visual-encyclopedia concept. With its comparative
lack of religious imagery and its political dimension, it is almost a
secular mappa mundi, In its depiction of England and its gazetteer
of place-names, it is in some ways more seriously geographical,
although the sense of spatial relationships has still not emerged. With
these national and local concerns, one might almost describe the
Evesham map as a map of England with a world map added to it. This
radical treatment of the world map from within the ecclesiastical
establishment, only a century after the Hereford map, raises sharply
the questions of tradition versus innovation, authority versus original-
itv in the medieval mind. It is often claimed that medieval thought
could never step out of its slavish adherence to precedent. But the
reality was that, although a framework of authority was always the
essential starting-point, within that framework endless ingenuity
could be emploved in the expression of artistic or literary themes. In
this case we see the world map being re-shaped not by geographical
knowledge but by polities. Although it is so different from the
Hereford map, the Evesham map demonstrates no less clearly that
the world map mayv be the expression of wider, contemporary, non-
geographical forces.
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Catalan World Map,
c.1450

ThE sea-cuarts. or portoLANs, which are crucial documents in the
emergence of modern mapmaking, appeared in the late thirteenth
century in the two maritime centres of northern Italy and eastern
Spain. By the mid-fifteenth centurv the accurate, empirically-based
cartography of the sea-charts was being incorporated into a new type
of world map, distinct from the religious mappa mumnelf and from the
classical world map of Prolemy, which was now available in Latin
translation throughout western Europe, The Catalan region, based on
the Barcelona-Valencia-Majorca triangle, became in the fourteenth
century a commercial and cultural realm where Arab and Jewish
elements were active within the Christian culture. Numerous Catalan
sea-charts and two Catalan world maps have survived, the earlier the
so-called Catalan Atlas of 1375, and this circular map from c. 1450.
Both maps display the leading characteristics of the sea-chart: the
network of compass lines, and the flags or shields identifving cities
and kingdoms, but they were clearly not produced for use at sea.
They may be regarded as paradigms of the chart-maker's craft, logical
extensions of his vision beyvond the Mediterranean to the limits of the
known world. Sea-charts of this period were distinctive for their strict
empirical basis: they were working documents and showed only what
mariners had cbserved and could rely on. They were functional, and,
like any other functional instrument of that time — the sword, the
hour-glass, the saddle — thev were secular, and intellectually neutral
in their purest form. But clearly a world map could not be con-
structed at this time on these severe and demanding principles, and
this is not the sea-chart in its purest form. The anonymous maker of
this world map has combined literarv sources for some regions of
the world, with empirical sources for the Mediterranean region. Thus
we see Marco Polo’s narratives, already two centuries old, embodied
in the depiction of China, and verv recent Portuguese exploration of
west Africa, naming Cape Verde, first navigated by Dias in 1444
Moreover the religious element is still present in this map, not only
in its circular form, but in the little vignette of Paradise — transferred
from Asia to east Africa. The strangest geographical feature is the
shape of Africa: at the extremity of the Gulf of Guinea, a river or strait
connects the Atlantic with the Indian Ocean, while a huge land-mass
swells to fill the base of the map. No place-names appear on it, and
it is not clear even if it is to be considered part of Africa, or a distinct

southern continent. Stvlistically, the visual hallmark of the Catalan
school is the series of portraits of desert rulers in their tents, some
Islamic sultans, others legendary. They are the first western European
maps to acknowledge the presence of Islamic power in the Mediterra-
nean region. Comparison with the Al-Idrisi map suggests a possible
Arab influence in the drawing of east Africa and the Indian Ocean,
significantly different from the Prolemaic model.

The interest of this map lies in its uncertain, eclectic identity:
circular in form, retaining some religious motifs and traces of
medieval legend, vet having the navigational apparatus of the sea-
chart, and showing certain Arab influences. There is no title, no
dedication and no legend to provide a key to interpreting the map’s
purpose. A map of this complexity, from this transitional period,
raises many questions about the level of reality which the mapmaker
intended, and the level of belief with which his contemporaries
responded to it. Is it conceivable for example that professional
mariners would believe in the vast, smooth, arc-shaped southern
Africa shown here? Did the scholars of the new humanism give
credence to dog-headed kings? Did theologians accept that paradise,
removed from the map of Asia after Marco Polo’s travels, could
seriously be relocated to Ethiopia? Was it conceivable that, once
beyond the gates of Europe, the laws of God and nature had no force,
and all things were possible? Is it not more likely that this map (and
others of the period) displays within itself different levels of reality
and representation? The elements within the map range from naviga-
tional accuracy in the Mediterranean, through reconstructed overland
journeys in Asia, a gallerv of exotic royal portraits in Africa, alongside
the mythical fragments which were de rigeur for all such maps, but
which were now little more than stereotvped images. The circular
framework within which all this appears is purely a graphijc conven-
tion, since the northern, the southern and the eastern edges of the
map are unknown and unexplored. The essential unity and serious-
ness of purpose which we would expect from a world map is absent.
The contemporary parallel that comes to mind is the medieval
mystery play: religious in origin, but also satirical, improvisatory,
flouting the unities of time and place, and functioning on several
different levels to present a powerful, dramatic but not a logical
coherent picture of the world.

THE IMAGE OF THE WORLD



CATALAN MAP, ¢.1450 27



Al-Idrisi,

1456 (from 12th-century original)

AFTER THE FEROCIOUS CONQUESTS WITH which Islam emerged onto the
world stage, in the calm which followed, the caliphate courts became
centres of precocious cultural activity. Early medieval Europe had
nothing to compare with the scientific and literary achievements of
the Abbasid court in Baghdad in the eighth and ninth centuries A.D.
Arab geographers translated Ptolemy’s Geography before the end of
the ninth century, compiled their own co-ordinated gazetteers of the
world, and were open also to influences from the east, from Persia,
India and even China. Against this background it should not be
surprising that of all medieval geographers, the one whose work is
most complete and coherent, and the one of whom we have most
knowledge, is not a western Christian, but an Arab. Al-Idrisi was of a
roval family, born in Morocco ¢.1100 A.D. and travelled extensively
in Europe and North Africa. About the year 1140 he entered the
service of the Norman King of Sicily, Roger II. Sicily was then a
meeting-place of cultures, and Roger’s court one of the most diverse
and intellectual in Europe. Idrisi's appointed task was to draw up a
comprehensive map of the world with a full descriptive commentary,
and this he achieved, completing after some fifteen years' research
The Book of Pleasant Journeys to Faraway Lands commonly known
as The Book of Roger. At its heart lay a group of seventv regional
maps, conceived and drawn separately, but forming when assembled
the most detailed world map of its time.

It is clear that Idrisi knew Ptolemy’s work and used it as his
principle source, supplemented by Arab and Christian travel narra-
tives and by such maps as he could find. Idrisi left a detailed account
of the editing of the maps, describing the collation of classical, oral,
literary and graphic sources. The area of the world shown on Idrisi’s
map was precisely that on the Christian mappae mundi . Arabia is
central, with Europe (except the north), Asia and North Africa shown
in considerable detail. The most significant omission from Ptolemy’s
model is the absence of any discussion of theoretical matters such as
projection and co-ordinate positioning. These regional maps were
each drawn as rectangular panels, so that the large composite map
would also form a rectangle. But this was no more than a graphic
convention, implying nothing about Idrisi’s conception of the world's
shape. That is revealed in his smaller conceptual map of the world
which complemented the regional maps. This is circular, oriented to
the south, and bears a strong resemblance to the Christian mappa
mundi, a structure of which Idrisi was certainly aware from his
researches. There are few place-names (some manuscripts have none

at all), even Rome and Sicilv are not named. It shares with the
Christian mappae mundi a schematic but recognizable picture of a
number of rivers and mountains — the Danube, the Caucasus, the
Indus, the Pyrenees. Unlike the mappae mundi however, it bears
unmistakable Prolemaic elements, such as the source of the Nile in
the mountains of East Africa, and the eastward curve of the African
continent. Idrisi differs from Ptolemy in that Africa has no link with
South-East Asia, thus leaving open the Indian Ocean. This is almost
certainly based on the direct knowledge or lore of Arab sailors in the
Indian Ocean, conceivably even on information from China.

So how does this map differ from the Christian mappae mundi?
How far is it a specifically Islamic map? One feature of the mappae
mundi that is strikingly absent is the graphic dimension: no cities, no
castles, no animals, no legends, no saints, no monsters. This is, on
one level, a cultural difference, explicable in terms of the Islamic
ambivalence about image-making (although this was by no means a
total prohibition as is sometimes claimed). But it is more than a
superficial or cultural feature: this world map clearly has no religious
dimension, nor is it encvclopedic or symbolic. Taken in conjunction
with the regional maps, it is as nearly as possible, purely geographi-
cal. In the text accompanying the map, Idrisi recorded Roger's
commission to ‘Produce a book explaining how the form of the map
was arrived at...concerning the condition of the lands and countries
and their inhabitants’. This commission is plainly secular in its
intention and its scope, comparable to a Domesday, and bearing no
resemblance to the icon-like quality of western world maps of this
period. The inclusion of Ptolemaic elements reinforces this secular
approach to mapmaking. Simple as it appears, this small map is an
eclectic document, concentrated from many sources, and it displays
a geographical maturity that is not found in contemporary Christian
maps. It is not specifically Islamic, in the way that the Hereford map
is unmistakably Christian, rather it is international in character, as was
the Sicilian court where it was created. Idrisi's achievement was
precocious in its time, indeed it was to be the high-point of Islamic
cartography: his work was copied, but scarcelv developed by other
Islamic mapmalkers as late as the seventeenth century, when western
models of the world map became dominant in Islamic countries.

(This map was drawn with south at the top: it has been inverted for
the sake of clariy.)
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Jain Chart of the World,
15th Century

T reLiGioN OF jaiNisy HaAs an unbroken history in India reaching
back 2,500 vears. Although numerically weaker than Hinduism, its
adherents have had a deep influence on Indian thought and art. The
word Jairj yderives from the the Sanskrit root i — to conquer,
referringl , the ascetic struggle through which believers must pass
in order to achieve wisdom and freedom. Jainism has a well-
developed tradition of figurative charts which indicate the elements
of man’s earthly and spiritual life. There are many such charts dating
from the fourteenth century onwards, and Jain monks would learn
how to draw them and expound upon them in accompanying texts.

This example bears the generic title Manuslyaloka — the World
of Man. It dates from the fifteenth century and its provenance is
Rajasthan or Gujarat, where Jainism was most prevalent. The world is
shown as three continents, a central disk-shaped land-mass and two
outer continents like rings, the three being separated by two circular
oceans. The jagged outer line may represent a mountain range
svmbolizing the limit of the world of man. The four figures outside
this boundary are Jain devotees who have achieved nioksa —
liberation. The map is centred on Mount Meru (also sacred to
Hindus), upon which four other mountains formed like elephant
tusks converge, and from which two great rivers flow. The crescent-
shaped land below Mount Meru mav represent the Indian subconti-
nent, punctuated by lakes and rivers.

This is however uncertain in view of the map’s outstanding
characteristic — its precise svmmetry. This symmetrv relates to both
major axes, horizontal and vertical, so that everv feature in each
quadrant is exactly mirrored in all three remaining quadrants. This
deliberate symmetrv makes it clear that, although the chart makes use
of some features from real geography, such as rivers and mountains,
the structure of the whole is not intended to be representational. The

outer circular seas and continents, the latter containing real people,
clearly indicate a general belief that bevond India's coasts are other
lands and other peoples. This may have been pure speculation, or it
may have been based on seaborne contacts with other cultures of
South Asia and the Middle East.

In the light of this complete absence of a basis in real geography,
the strong tradition of chartmaking in Jainism may appear paradoxi-
cal: what was the role of these charts, and why did the religious
imagination seek to express itself in spatial imagerv? In a general
sense they are a further expression of the impulse to visualize the
fundamental elements of man's environment, which is common to
nearly all cultures. But more specifically the symmetry of the map
and its repetitive pattern suggest that it was an aid to contemplation.
The religious goal of Jainism is the purification of the soul achieved
through non-attachment to things, to people, and to places. The map’s
circular structure must derive from the cvclical vision of time and
human destiny that is so characteristic of Indian religions. A concern
for real locations and accurate geographical structures in a map
would be out of place in such a world-view. This world has its own
pattern — of land, sea and mountain — endlessly repeated, but
without ultimate significance. The symmetry syvmbolizes the finite,
worthless level of existence which must be transcended. Thus the
non-representational map becomes a religious icon, and the image
of the world becomes unworldly in its purpose. Comparison of this
map with the near-contemporary western meppae mundi throws into
sharp relief the western preoccupation with information, with author-
itv, with cultural accumulation and plenitude. This Indian map
mirrors just as certainly the religious psyche from which it sprang,
but this time ascetic, contemplative and reductive.
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Fra Mauro,
1459

Ix sTrRUcTURE AND APPEARANCE THIS map belongs to the school of the
medieval mappae mundi. Yet its form belies its true character, for it
is a map dominated by real contemporary geography. It was created
within the ecclesiastical tradition, yet clearly demonstrates the pro-
cess of secularization that was at work in the fifteenth-century world
map. Fra Mauro was a monk in the Camaldolese monastery on the
Venetian island of Murano. He was famous among his contemporaries
as a mapmaker, although this is his only surviving work, and he was
commissioned by King Alfonso V of Portugal to draw this world map.
One of the many inscriptions on the map records that the king
supplied Fra Mauro with the latest Portuguese sea-charts as source
material. The most immediately striking — and disorientating —
feature of the map is that south is at the top of the map. Although it
was standard among Islamic maps, no other western mappae mundi
use this orientation. Fra Mauro offers no explanation for choosing it,
but we must assume he copied it from the sea-charts with which he
was familiar, When once this initial strangeness is overcome, even a
brief reading of the map makes it clear that we have entered a
different world from that of the Hereford map. Gone are the images
from religious history and from pagan mythology; gone are the
grotesque creatures inhabiting the edges of the world, and gone is
the Last Judgement that awaited the world. Jerusalem is no longer the
centre of the world, the Atlantic and Indian QOceans are real seas, not
merely a conceptual ring of water, and the Mediterannean coasts are
drawn with startling accuracy.

Fra Mauro refers explicitly to his major sources, classical and
contemporary; the Prolemaic model, he says, is not really suitable for
a modern world map because .our knowledge of the world now
extends well bevond the Ptolemaic framework. The single most
important source of that new world perspective was the narrative of
Marco Polo, from which Fra Mauro quotes freely. So influential was
Marco Polo's description of China that it became one of the principal
spurs to European exploration in the fifteenth century. As with the
near-contemporary Genoese world map, the depiction of the African
coast and the Indian Ocean is highly suggestive. The Ptolemaic

concept of a land-locked ocean is explicitly rejected, not vet on
empirical grounds, but more as a statement of faith, aspiration or
prophecy. There had been a persistent tradition since classical times
that a route around Africa was indeed navigable, and it seems likely
that Portuguese contacts with Arab traders had strengthened this idea.

There is one way in which the Fra Mauro map differs from all
others: its surface stvle, its visual texture, is a repetitive pattern of text
and image, composed in blue and gold. No features dominate but no
part of the surface is empty, so that the entire map shimmers with its
almost hypnotic pattern. In almost any section of the map, the surface
resolves itself into miniature landscapes, composed of a towered city,
a nearby river and some trees. These scenes are directly comparable
to the distant perspectives glimpsed in the background of fifteenth-
century paintings. There are no human figures, no animals, and no
symbolic emblems. Anv explanation of Fra Mauro’s intention in
creating this unique graphic surface must be conjectural, but that it
was intentional is beyond doubt. Why should he have extended the
miniature image of an Italian hillside town until spread over the
entire world? Did it represent a vision of the eftects of good
government throughout the world, a conscious refutation of the
darker medieval belief that the edges of the world were inhabited by
savages and quasi-humans?

The salient fact about the Fra Mauro map is the contrast, almost
contradiction, between its form and content. Within the mappa
mundi framework the forces of Renaissance science and empirical
geography are at work. The future lav with world maps of an entirely
different type from this — the extended Prolemy and the enlarged
sea-chart. Yet the graphic conventions of the circular religious mappa
mundi should not blind us to the highly experimental nature of this
map. The parallel that comes to mind is the technical development
of contemporary painting: the subjects remain constant — Madonna
and child, crucifixion, or annunciation — but the treatment, the
experimentation with space and form, springs from new knowledge
and a new vision.
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Rudimentum Novitiorum,
1475

Wirh tHE EXCEPTION OF S1MPLE T-O diagrams this is the first printed world map. It illustrated a general historv
of the world, Rudimentum Novitiorim (The New Beginning), published in Liibeck in 1475. Neither the author
of the book nor the artist who drew this woodcut map has been identified. The application of printing to maps
was destined in time to transform the social context in which maps were produced, diffused and studied; but
in 1475 that transformation was still some way off, and the form and content of these earliest printed maps
were still medieval. This map is actually a T-O map elaborated by the addition of features showing physical
geography. The continents follow the T-O pattern, but the Mediterranean is not shown: it must be imagined to
occupy the empty space between the two woodblocks from which the map was printed. The place names have
been set in small strips of type and inserted into the woodblock. Asia appears to be bisected by the rivers
flowing from paradise at the top of the map. An unusual feature of the map is the stvlized symbol of a hill or
mountain used to represent each country. The positioning of these country symbols is quite eccentric: Flanders
appears east of Spain, Iceland is adjacent to Portugal, while Greece is north of Rome. Several mythological
emblems are drawn: the phoenix, a devil or cannibal, and the tree of the sun and moon. The image of paradise
is puzzling in that the two figures both holding branches of the tree of knowledge appear to be both men,
instead of Adam and Eve. Whether they are men, and the image has some definite if arcane significance, or
whether it is merely careless draftsmanship, it is impossible to say. The map can scarcely be termed religious,
despite the traditional vignette of paradise, a portrait of the Pope, and what appears to be a nun on Mount
Carmel. .

This map is clearly medieval in character, and it perhaps surprizes us that the greatest technical advance in
human history should not immediately have signalled a new intellectual era in mapmaking. But of course these
first map printers were merely transferring to the new medium received forms and materials; it could not be
otherwise, If a printer in a small German town required a general world map recognizable to his readers, this
circular T-O map was clearly still valid. Innovation in world maps lay elsewhere in Europe at this time — in
Italy principally, where both historical scholarship and the empirical art of navigation were shaping new forms
of the world map. Within seven vears of this map’s appearance, the first printed edition of Prolemy to be
produced north of the Alps was published in Ulim, and the circular T-O map was then finally consigned- to
history after a life of almost one thousand vears since Isidore of Seville launched it on its protean career.
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CHAPTER THREE
The Play of Intellect, 1450-1570

“T'o piscover wihat Lay BEvoxD the Canaries and Cape Bojador; to trade with any Christians
who might dwell in the lands beyond; to discover the extent of the Mohammedan dominions;
to find a Christian king who would help him to fight the infidel; to spread the Christian faith;
to fulfil the predictions of his horoscope which bound him to engage in great and noble
conquests and attempt the discovery of things that were hidden from other men’. Thus in
1460 the biographer of Prince Henry of Portugal defined the motives with which his nation
sent out a series of maritime expeditions which inaugurated the Age of Discovery. His
statement is a remarkable blend of Medieval and Renaissance thinking: religion, legend,
destiny, commerce and egotism. In the events that flowed from this manifesto, the years 1450~
1570 witnessed the most revolutionary re-shaping of the world map since the end of the
classical period. But it would be a mistake to regard that revolution simply as a result of
European overseas exploration. Instead there was a whole complex of intellectual, technical
and political forces of which the ‘Age of Discovery” was itself a symptom, rather than a cause.
These forces were in play some years before this manifesto of Portuguese exploration was
written, and they had already challenged and partly dissolved the medieval world image.
The first such challenge came from empirical geography in the form of the sea charts drawn
in the maritime centres of northern Italy and eastern Spain from ¢.1300 onwards. These charts
were precocious in their accuracy, spare in style and functional in purpose. They were not
world maps, being confined to southern European waters, but their clarity and their approach
to real geography could not fail to influence the representation of Europe in world maps,
and to raise questions about the whole character of the medieval world map. The second
revolutionary force was the rediscovery of Ptolemy’s geographical works, which re-entered
European intellectual life through Latin editions, which appeared first in manuscript in 1406,
and in printed editions from 1475 onwards. The concept of measuring the earth, the precise
location of places through a system of co-ordinates, the calculated projection of the spherical
earth onto a two-dimensional plane, all these came as a revelation to the fifteenth-century
mind. In the context of the revival of classical learning, Ptolemy’s geography assumed the
authority of other classical models in literature, art, and philosophy. It acquired an additional
resonance because it coincided exactly with the new awareness of spatial relationships in
contemporary art, and the self-imposed task of representing ordered three-dimensional space
on paper. Ptolemy provided the ordered space in which a rational world map could be
constructed, although as the fifteenth century progressed, its actual depiction of the world
became increasingly anachronistic. The overwhelming tendency of these new forces was to
secularize the world map, to remove it from the realm of religious iconography. But they did
not offer an image of the entire world, and they existed in different spheres: the religious
mappae mundi survived in the ecclesiastical world, the sea-chart was a tool for trade and
travel, while the Ptolemaic map existed in the scholar’s study and the princely library. Thus
in the mid-fifteenth century, three very different types of map co-existed in western Europe.
Only when elements from all three combined could the mature world map emerge. Several
important maps from this period — the Catalan, the Genoese and the Fra Mauro — show just
such a merging of traditions and a movement towards the secular world map. Secular
motivation revealed itself increasingly in contemporary politics and social life. If the middle
ages saw human affairs fatalistically, as governed by the blind power of Fortuna, the
Renaissance opposed to this the cult of Virth — the talent, willpower or worth with which
the individual could direct his own destiny into paths of his own choosing. Such a cult could
be politically channelled into exploration, conquest, the search for wealth and power from

One of the very earliest surviving world globes,
made in Niirnberg by Johannes Schéner in the vear
1520. The depiction of America and Japan is clearly
based on Waldseemiiller's 1507 world map.
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sources outside the rigidities of European social life. In geographic terms, the external goal, ~ Amerigo Vespucci as the surveyor
the talisman that drew European ambitions was the East. The influence of Marco Polo’s travel ‘_’f:‘hf ‘\'L“ _“;“"l_d’. from \‘""“‘ld'
narrative had been enormous, creating an image of a distant region whose culture and wealth :;t_nl;_“e‘ 8 1507 ol map.page
excited European curiosity and greed. Marco Polo had travelled during a period when the
authority of the Great Khan had opened a temporary channel of communication between east
and west. Subsequently, Ottoman occupation of the entire middle east became an impenetr-
able barrier, so that the sea offered the only route out of Europe. Technical developments in
ship design, navigation, and armaments were crucial preconditions of this outreach from
Europe: the three-masted ship, the compass, the gun, all enabled the world of ideas to interact
with the world of experience.
Until about 1490 it proved possible for mapmakers to carry out a piecemeal remodelling
of the world map, integrating the new empirical method of coastal mapping with the
Prolemaic framework. There was of course no sudden break with medieval beliefs, and many
emblems from geographic tradition were retained, such as the Prester John legend, or the
Christian church in India. Even a scholarly and innovative map such as the Martellus map of
1490, which showed the entire African coast for the first time, still includes these symbolic
landmarks, although they were later to be relocated to the unexplored regions of the world.
But after the Atlantic voyages of the 1490s, the impact of the new discoveries compelled a
radical stretching of the world map, and further attempts at the rationalization of geographic
space. The problem of projection now became central: when the world map scarcely
exceeded the bounds of Europe, projection could be practically ignored. But as the known
world appeared almost to explode in its vastness, the problem of displaying it in two-
dimensional form became pressing, and in the decades 1490~1520 the Ptolemaic core-map
of Eurasia was extended and remodelled until it was no longer recognizable. This was
achieved in a series of brilliant improvisations, in which the play of intellect crossed new
thresholds, for there was no theoretical science to guide the mapmakers.

THE PLAY OF INTELLECT



It is one of the paradoxes of the Renaissance that it was not a scientific movement; it was
literary, artistic, political and many other things, but not scientific. Even the Ptolemaic revival
was a literary event, a rediscovery of classical theoty, whose content was ultimately irrelevant
to the fifteenth century. Written works on geography in the fifteenth and sixteenth centuries
were indistinguishable from medieval works in their approach. The Niirnberg Chronicle of
1493, or Sebastian Miinster's Cosmographia of 1544, were still essentially topographic
catalogues of an antiquated kind. No theoretical or empirical bases of study were pioneered
in this period. In cosmology, the classical, geocentric model of the heavens with its
interlocking spheres was still dominant. The first known work to describe and analyse
different world map projections was not published until 1590. It was not in geometric science
but in the maps themselves that experiment and discovery were taking place. This again
parallels the visual arts, where perspective, the new sense of space, was attempted and
mastered before it was analyzed scientifically, The Renaissance transformation of artistic forms
through the search for reality mirrors the mapmakers’ quest for the true shape, extent and
image of the world. The play of intellect ran ahead of science and the world map was
fashioned into new forms by Rosselli, Waldseemiiller, Diirer, Apian and others. The oval world
map emerged dominant from this period of experimen, its fundamental intellectual appeal
lying in its ability to show 360 degrees of longitude with apparent naturalness. Yet these
conceptual developments did not affect the pragmatic, conservative world of the seafarers.
Throughout this period, and indeed into the seventeenth century, the sea-chart which
mariners continued to use was the unscientific plane-chart model. This type of map was not
built on a mathematical projection at all, but simply divided evenly into squares or rectangles
of one latitude degree by one longitude degree. The ratio of the sides of the rectangles was
constant across the whole map, so no allowance was made for the variable value of the
longitude degree; in effect these charts ignored the fact that the earth was a sphere. Such
charts were just adequate for traversing small areas or for coasting, but for ocean-crossing
they were deeply flawed. They survived by mere custom and practice, because navigators
lacked a conceptual alternative. This period also saw the logical extension of the expanded
world image: the construction of the first terrestrial globes. However, despite the logical
superiority of the globe as a model of the world, it did not displace the map. As an object
the two-dimensional paper map was simpler to produce and to study, and it performed also
the conceptual trick of presenting the entire world. The globe frustrates because it conceals
as much as it reveals: on a world map there is no dark side.

Renaissance science was non-revolutionary because it did not thoroughly redefine the
sources of knowledge. This meant that the elements of the world map were not wholly
rational or empirical, even by the later sixteenth century. The typical world map title was
Cosmographia Universalis — a comprehensive picture of the entire world. This was
understood by contemporaries as being derived from all available sources, including still the
authorities of the past. The moment had not yet arrived in European thought when either
experience or reason could outweigh authority as a source of knowledge. All these forces
were held in balance by the Renaissance scholar and mapmaker, and the play of intellect had
somehow to harmonize them. A rigorous geographical theory that the elements of the world
map must be derived only from observation and be capable of being tested, would be alien
to the Renaissance cosmographer. The acquisition of knowledge still meant the encounter
with the authoritative figures of the past: this was the scholastic approach to knowledge, not
yet overthrown by reason or empiricism. Secularization of the map as an object had certainly
occurred, which determined both its new form and its new social context. But emancipation
from traditional sources, literary and legendary, would have been seen as impoverishing the
map. Mercator was the first to employ mathematical principles with the conscious aim of
constructing a world map that had a specific property and purpose. But even Mercator
regarded himself as a cosmographer in the sense that he consciously presented traditional
geographical thought and legend, alongside the recent discoveries of his contemporaries.
This explains the endless recurrence on sixteenth-century maps of features such as the
southern continent, because Ptolemy or Marco Polo had authorized it.
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The world map emerged from the Renaissance transformed in structure and intention.
Equally important, a new unifying dimension had been added through the medium of printing
and the beginnings of commercial map publishing. World maps would continue to display
almost infinite variations, but the co-existence of generically different figures of the world had
passed away with the manuscript culture of which it was characteristic: printing inevitably
crystallized the fundamental concepts of geography. It was also responsible for defining a
recognized cartographic language: map elements such as lettering, representation of relief,
compasses and lines of bearing, wind directions, engraved lines representing the sea, the title
panel — all these had been arbitrary or non-existent in the age of the manuscript map, but
now became necessary elements of the mapmaker’s idiom. Printing also democratized the
map, placing vital geographical information in the hands of any individual or group or nation
who wished to use it. The intellectual process of secularization transformed the map of the
world from a religious image into a rational structure with both empirical and mathematical
elements. The process of democratization that inevitably followed from the technology of
printing was to transform it further into an object with explicitly political and commercial
dimensions.

e M.
_AYGYSTVI N,

A manuscript world map by Francesco Ghisolfi,
Florence, ¢.1565. 1t is drawn in six segments, as if
intended to be assembled into a globe. But the
zodiac decorations make it clear that this map was
offered as a work of art, and not intended to be cut
and mounted as a sphere.
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Genoese World Map,
1457

Tk inTEREST AND 1MPORTANCE OF the Genoese Map lies in its role as perhaps the very earliest
world map to show a merging of the three formative traditions of late medieval world
mapping: the scholarly, the empirical and the encyclopedic. It is Ptolemaic in shape, designed
on a recognizably modern east-west axis, with north at the top, yet its geography clearly
derives from sea-charts and travellers’ narratives rather than from the Ptolemaic model. The
map also retains the character of a visual encyclopedia, derived from the mappae mundi
showing real or mythical figures all over the world, although the religious theme is now
completely replaced by secular history and legend: the emperor of China, warring pygmies,
mermaids, Prester John and so on. The map is anonymous and its provenance uncertain:
although Genoa is not named, it has always been known as the Genoese Map, and the
decorative motifs outside the border show the cross of Genoa and the city wall.

The- textual scroll on the extreme left is effectively the map’s title: “This is the true tradition
of the cosmographers, in accordance with that of the sea-charts, from which the frivolous
-tales have been rejected, 1457". The map’s imagery of Asia is derived naturally from Marco
Polo, but also from the narrative of a more recent Venetian traveller, Niccolo dei Conti, who
returned in 1444 after twenty-five years journeying in south Asia. The most striking difference
from the Ptolemaic world map however is that Africa is shown with a navigable coast, so that
the Indian Ocean is not land-locked. Since early in the fifteenth century, Portuguese explorers
had been venturing further and further south down the west African coast, with the ultimate
objective of entering the Indian Ocean, and so opening a new sea route to Asia, and the
Genoese map anticipates this possibility. The picture of a European ship in the Indian Ocean
is a striking and prophetic image, as is the brief text ‘In this southern sea they navigate without
sight of the northern stars’, a statement which can only have been based on first-hand reports,
possibly from Arab seafarers.

The texts on this map are often confused and unclear, so that a grasp of the map’s purpose
is tantalizingly out of reach of the modern historian. The text near the west coast of Africa is
clearly of great importance in understanding the map: ‘Beyond this equinoctal line Ptolemy
records an unknown land, and Pomponius Mela and many others, disputing whether a voyage
be possible from this place to India, claim that many have passed through these parts from
India to Spain’. The reference.here is presumably to a south-easterly route into the Indian
Ocean, and the overall purpose of the unknown mapmaker seems to have been 10 present
new information about Asia and about the African coast, and to indicate how the latter might
hold the key to reaching the former. But a more radical interpretation of the map was clearly
possible, not merely to us with historical hindsight, but to contemporaries: one of the most
significant features of the map is that its eastern and western edges are bounded by what must
logically be the same ocean. The text on the north-western edge of the map reads: ‘This sea
is called The Ocean, which according to cosmographers stretches out infinitely in every
direction, covering the earth except about a fourth part here laid down'. A study of this map
would clearly indicate the possibility of reaching Asia by sailing west from Spain.
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Henricus Martellus,
c.1490

Tiie pECADES 1480-1510 saw N intense, bewildering degree of cartographic development as
scholars tried to come to terms with the flow of new knowledge from maritime exploration.
This map holds conflicting forces and traditions in temporary reconciliation. The mapmaker
was a German scholar active in Italy between 1480 and 1495, responsible for several
manuscript editions of Ptolemy and the author of another illustrated geographical book
Instlariom Hustratum. The appearance of the first printed edition of Polemy in 1477 did
not signal the end of manuscript map production, nor did it fix a standard Ptolemaic world
image. Indeed the paradox of the Ptolemaic world map is that it achieved wide dissemination
at the precise moment when it was clearly seen to be outdated. This map is Prolemaic in
structure, although it has no latitude and longitude lines. Its outstanding innovation lies in
its mapping of Africa, where it draws on the voyages of the Portuguese explorers, culminating
in the navigation of the Cape of Good Hope by Bartolomeu Dias in 1487-88. The Cape is
clearly seen and named, while the array of place-names extending all down the west coast
ends only at the Great Fish River, the furthest point reached by Dias before turning back: the
coast thereafter is blank and Madagascar is not shown. The familiar Ptolemaic map of Africa
curving east to join South-East Asia is rejected, and Africa itself appears to break through the
boundary of the known world.

Comparison with the Ptolemaic map (in the 1477 Rome or 1482 Ulm editions for example)
suggests that the Mediterranean and west European coasts have been redrawn by Martellus
from contemporary sea-charts: some of the hallmarks of Ptolemy’s European coastlines have
been corrected, such as the pronounced east-west orientation of Italy, and the eastward curve
of Scotland. Scandinavia did not of course appear in Ptolemy’s work, and its delineation,
together with the placing of Iceland and Greenland were to exercise mapmakers' igenuity
until the end of the sixteenth century. Martellus’ first peninsula is clearly named for Norway
and Sweden, but the second peninsula to the north is an enigma.

In other respects Martellus’ map is a rather traditional document. Elements from Marco
Polo’s account of Asia are sketched in somewhat perfunctorily, such as the city of Quinsai,
and the seat of the Great Khan, while the almost obligatory reference to Prester John appears
in north India. Breaking the link between South-East Asia and Africa seems to have increased
the mapmaker’s uncertainty about the whole geography of South Asia — the Indian peninsula,
the island of Taprobana (Ceylon), the Ganges mouth, and the Malay peninsula — since
Martellus re-locates the Christian church and community of St. Thomas from its traditional
setting in south India to southern Malaya. Martellus, as a Renaissance scholar in the Ptolemaic
tradition, has no taste for the graphic medieval circus of pygmies, mermaids, giants, wolfmen
or cannibals.

We see in Martellus’ map a process wholly characteristic of fifteenth-century mapmaking;
a merging of traditions, a re-working of classical or received models to accept new features.
Where there is modern empirical material, it is used; where there is not, the authority of the
Prolemaic model prevails. In the succeeding decades this process would be repeated, and the
lineaments of Ptolemy’s map would be re-shaped one by one. The Martellus map has been
deservedly celebrated as the last view of the eastern hemisphere alone, the Old World on the
eve of the Atlantic discoveries,
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Cantino World Chart,
1502

SEVENTY YEARS AFTER THE PORTUGUESE inaugurated the Age of Discov-
ery with their voyages beyond the Fortunate Isles and down the coast
of Africa, this map, the oldest surviving Portuguese world map,
displays the revolution in geography that had followed. The sea-charts
of European and more distant waters that were produced in this
period by Portuguese seafarers, were edited into a master-chart of
the known world, and this royal chart became a state document of
great secrecy and importance. This map was undoubtedly copied
from that royal prototype, by an unknown hand, and it is known to
have been smuggled out of Lisbon in 1502 by an Italian agent Alberto
Cantino, and delivered to his employer, the Duke of Ferrara. It was
subsequently seen by Italian and German cartographers, whose own
printed maps were deeply influenced by it. The contents of a royal
manuscript map like this would normally remain secret for many
years or even decades, but here is a rare historical example of a single
identifiable document carryving new concepts from one centre of
learning, and one country, to another.

One of the first great political questions of the Age of Discovery
was the legality of the rival European claims to newly-discovered
lands. In 1494 papal arbitration, published in the Treaty of Tordesillas
granted to Spain all the lands west of a meridian line lying 960
nautical miles west of the Cape Verde Islands; this line is clearly seen
on the Cantino chart. The delineation of Africa is far superior to any
earlier map, the coasts punctuated with Portuguese flags and the
landmark stone pillars — the padrios — which the sailors set up at
their landing-places. The V-shaped peninsula of India, visited by da
Gama in 1498, appeared here for the first time. The depiction of the
Americas consists of a large southern land-mass, a smaller enigmatic
north-western land, and the Caribbean islands. On the relationship
between America and Asia, the chart is ambiguous, leaving open the
possibility of a northern link, and also, more surprisingly, referring
to Greenland as possibly ‘the point of Asia’. In such legends the
unknown chartmaker ventures outside the strict canon of the porto-
lan chart that everything that is mapped should be empirically based.
No literary or legendary material is used to fill, for example, the
empty spaces of Asia. The only geographical area where conjecture
appears is in South East Asia, unvisited by European mariners until
1511, and here drawn presumably from the Ptolemaic model. With
that exception, the map is consciously restrained within empirical
limits, Compared with its Spanish counterparts, it is artistically
graceful and understated. The whole map is svmmetrically balanced
around the massive compass rose in the centre of Africa, which is the
tangent of two circles each of sixteen smaller roses. This symmetry
is slightly disturbed by the Tordesillas line, although the clear sense
of the map is that Africa and the sea-route to the east are the great
prizes, as envisaged by Prince Henry six decades earlier. The Cantino
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chart is a conscious display of Portuguese achievement and political
rights in its heroic age.

The context from which the Cantino chart emerged was the elite
circle of the court and the court’s political and technical advisors.
Such maps were associated with wealth and power, and, although
clearly anchored in the real world, they also contained esoteric
knowledge. The role of the mapmaker in this society lay somewhere
between that of the goldsmith and the physician: there was technical
skill and mastery of arcane knowledge, but not yet a scientific basis,
and the skills were at the service of private patrons. The artefacts
which the manuscript mapmaker created were superbly burnished,
and they were prized in their time as they are today, but the future
lay elsewhere. It lay in the medium of the printed map through which
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the scholar could exchange and develop geographical ideas in public,
and the commercial engraver and publisher could conduct business.
Geographical secrecy could not long be secured, and these two
worlds co-existed as equals for only the few decades 1480-1530. The
interaction between them can be clearly seen by comparing the
Cantino chart with the printed world maps by Contarini, Rosselli, and
Waldseemiller. After a time, the manuscript world map functions
only as a private work of art, while significant geographical progress
is recorded in a succession of printed world maps.

CANTINO CHART. 1502 45
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W HEN cOLUMBUS RETURNED FROM His epoch-making first voyage in March 1493, his discoveries
were recognised as having decisively shifted the European world-view. But what had he
discovered? How was his journey to be understood? Afier that first voyage, six further
transatlantic expeditions were completed in as many years (by Columbus, Cabot, and
Vespucci) vet by the end of the century no new map had been published embodying the new
world image. Why? First, the sheer uncertainty of where these men had been; second, the
rivalry among explorers and their patrons, and their consequent desire for secrecy; third, the
intellectual task of remodelling the world map. This is the first published map to display any
part of the new world. The mapmaker, Giovanni Contarini, has left his name and the date on
the map, but nothing is known of him or the circumstances of its publication. The crucial
question among explorers and mapmakers for several decades after 1493 was to determine
the relationship between the New World and Asia. Contarini clearly shared Columbus’ own
conviction that beyond the newly-discovered islands of Hispaniola and Cuba lay the coast of
Asia. The land which now appears to us to be North America is clearly named Cathay, together
with the features familiar from Marco Polo's description of China. Zipangu — Japan — is
equidistant between Cuba and China, while the island of Java is prominent further south. The
eastern section of the map displays the received Ptolemaic image of Asia, essentially similar
to that in the Martellus map. The huge south-western land-mass coasted by Vespucci and by
Columbus on his third voyage, now bears the name Terra S.Critcis — Land of the Holy Cross
— but its relationship to the continents north and east appears to be non-existent. Here then,
thirteen vears after Columbus’ return, is the first published statement of the new world-view
— unambiguous, full of conviction, and totally misconceived,

But the task of interpreting the Contarini map is more complex than identifying new islands
and coasts. The most remarkable feature of the map is its fan-like structure, which, although
it is not graduated for longitude, appears to indicate a longitudinal extent of 225 degrees. But
in that case a massive 135 degrees would remain unmapped between the map's two edges,
which is plainly impossible since the coastal strip on the west adjoins the Asian mainland on
the east. The answer is that the map is not, as it appears to be, a polar projection, plotted
through 225 degrees, with one section unfilled. Instead we must imagine that the world map
has been split north-south at a point opposite the viewer, and the two edges have been pulled
out like a cloth. The entire world map must be conceived to be shown, but the 360 degree
circle has been visually contracted into an apparent 225 degrees, It is as though the world
map had been transferred onto a cone placed around the northern half of the globe, and the
cone then partly opened. But Contarini has also radically revised the distances involved. The
distance from Spain west to ‘Cathay’ appears to be as great as the eastward distance, whereas
the whole Columbus enterprise was driven by the belief that it was approximately one third
of the eastward journey. Contarini has in fact, whether consciously or not, drawn what is now
termed an interrupted projection: the earth’s surface is graphically ‘peeled’, and the
intervening spaces between the segments do not exist as part of the map. But Contarini
appears to have squeezed a large segment of that space back into the Atlantic Ocean. The
result is an impossibility — an arc of rather more than half a circle which nevertheless
represents 360 degrees. Contarini has drawn what much later came to be termed a conic
projection, but by omitting the measures of longitude, he obscured what he had done. The
Contarini map was copied just once, in an edition of Ptolemy published in Rome in 1507, and
with that exception the problematic fan-shaped world map never re-appeared.

The difficulty of trying to rationalize what has taken place in this map illustrates perfectly
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Martin Waldseemdtiller,
1507

Thits yap 13 OF MONUMENTAL significance in the history of cartography. It summarised the
revolution in geography of the preceding twenty vears, and it expanded the contemporary
image of the world into an essentially new vision. With the advent of map printing c.1475, the
Ptolemaic model became the dominant world map, with numerous editions of Ptolemy’s
Geography printed in Ttaly and Germany between 1477 and 1510. But these were precisely
the vears during which the Ptolemaic world-view was being exploded by the vovages of Dias,
da Gama, Columbus, Cabot, Vespucci and ultimately Magellan. We can only conjecture why,
after 1492, there was a fifteen-year wait before mapmakers published new images of the world,
but by 1507 Rosselli, Contarini and Waldseemiiller had offered the first printed maps showing
at least part of the new world. Of these, Waldseemiiller’s was by far the most radical, indeed
in the context of its time, the novelty of this map must have been little short of breathtaking.
It was one of the very first separately-printed world maps (i.e. not bound as a page in a book),
and it was by far the largest and most detailed map printed to that date. Renaissance
manuscript maps were often large, sumptuous and detailed, and it was Waldseemiiller's
innovation to transfer that grand concept to print and create a map almost 2.5 metres broad,
printed from twelve separate swoodblocks.

Martin Waldseemiiller (1470-1518), active in St.Dié in Lorraine, was a member of the
scholarly circle centred on the court of Duke René 11 Although neither Waldseemdller’s name
nor a date appear on the map, its background is known bevond doubt from the geographical
treatise — Cosmographiae Introdictio — which accompanied the map’s publication in 1507
From internal evidence it seems almost certain that Waldseemiiller had seen and learned from
the Cantino chart, whose clandestine removal from Portugal to Italy was so important in
spreading the new geography throughout Europe. Nevertheless Waldseemiller's map is
constructed on the Ptolemaic projection, and the sections of the map showing Europe, North
Africa and western Asia are drawn on the Ptolemaic model. The radical innovation is that the
map is stretched from its classical prototype to show 360 degrees of longitude, the first map
ever to do so. It is still not a map of the whole world since its north-south extent is curtailed
to 130 degrees. The curious bow-shaped top edge of the map is explained by its retention of
the Ptolemaic projection up to 65 degrees north, then converging the meridians at the pole,
as thev must. This gave rise to a depiction of a north coast of Europe and Asia that was wholly
theoretical.

This map has a unique historical importance in that it bestowed the name America on the
new world for the first time. Waldseemdiller had read the account of the vovages of the Italian
merchant-adventurer Amerigo Vespucci, published under the title Mindus Novus in 1503,
Columbus himself apparently never abandoned his conviction that the West Indian islands he
discovered were islands off the east coast of Asia. Vespucci however divined the truth, that
this was neither Cathay nor the Indies, but a new world. Waldseemiiller accepted this view
and proposed to honour Vespucci by bestowing his name upon the new land. The portraits
dominating the map are those of Ptolemy as geographer of the old world, and Vespucci as
the guide to the new.

The importance of Waldseemiiller's 1507 map rests on a number of points, but it also
contains a considerable riddle. America is shown as an island continent, having a mountainous
west coast, and an ocean beyond that, stretching to the coast of Asia. Yet Magellan's great
Pacific voyage was still fifteen years in the future, Balboa's celebrated sighting of the Pacific
was six years away, and all other maps until some in the 1520s, and many after that, betray
complete uncertainty about the relationship between America and Asia. Did Waldseemtiller
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have access to some now lost account of the Pacific, or was this merely an inspired theory?
His knowledge of America was certainly not accurate in detail, since he shows a strait dividing
North from South America, and he shows no southern passage into the Pacific. The enigma
remains unresolved, and adds to the fascination of this great and innovative map.

(This map has been coloured in style of the period.)

MARTIN WALDSEEMULLER. 1507

SO



Francesco Rosselli,
1508

T'hrs sMALL, ELEGANT MaP 18, in a very real sense, the first map of the whole world: it shows
360 degrees of longitude and 180 degrees of latitude. Although the degree lines are not
numbered, there are 36 lines of longitude and 18 of latitude, so that the clear inference is
that each line represents an interval of 10 degrees. This is the first known example of the
oval projection which became the dominant form of the world map for much of the sixteenth
century, and its visual elegance and intellectual appeal mark a definite turning point in the
history of the world map. As an image of the spherical earth, it had a naturalness which made
it the most intellectually satisfying model vet devised. It undoubtedly consigned the Prolemaic
model to history, and pushed the plane-chart of the seafarers (see below, the world map of
Pierre Desceliers) into its own magnificent cul-de-sac.

We know little of Rosselli's life, but several other important maps from his hand have
survived. He came from a Florentine family of artists and engravers, and pursued his career
in various European centres before establishing in Florence what is considered to be the
earliest commercial workshop where maps were engraved and sold. We have no account of
Rosselli’s conception of the oval projection, but part of its genius lies in its simplicity. A central
meridian and a central parallel are drawn, intersecting to form a cross, their respective lengths
having the ratio 1:2. These become axes along which are marked regularly spaced intervals
representing 10 degrees. The meridians are drawn as ellipses, the parallels as straight lines.
The accurate modelling of the ellipses from pole to pole would have been a difficult feat of
draftsmanship.

In common with the other surviving world maps from the early sixteenth century, the
geography of America and east Asia is essentially hypothetical. On the one hand Rosselli
retains the conviction of Columbus and Cabot that the more northerly landfalls were in parts
of Asia, while Vespucci's insight that a new world had been discovered is applied distinctly
to South America, here referred to as Land of the Holy Cross or New World. North and South
America (as we now know them) are guessed to be divided by an extensive sea. On this basis,
Asia is massively extended to 280 degrees from Constantinople to Newfoundland, since the
great key to this mysterious jigsaw — the vastness of the Pacific — was still hidden. The
southern continent, postulated by Ptolemy as a counterweight to the northern land-masses,
appears here for the first time as Antarcticus. Rosselli’'s map is unusual in depicting this as a
concentrated land-mass, and in locating it south of Africa, but no specific source for this idea
has been identified.

The importance of the Rosselli map and its future influence lie undoubtedly in its design
and projection rather than its geography. It was the most natural two-dimensional image of
the entire world yet devised. Despite its elegance it becomes of course progressively distorted
away from the two principal axes. Just how distorted can be gauged by considering for a
moment reversing the ratio of the axes, so that the central meridian displays 360 degrees and
is twice the length of the equator (see illustration, right). The resulting map is startlingly
unfamiliar, and apparently useless. But given that the earth is a sphere, there is really no
greater validity in the Rosselli map than in the other. Only the central section of the map
around the intersection of the axes is reasonably distortion-free. The Rosselli map appears to
make sense for two reasons: first the northerly orientation of the map relates logically to
compass navigation, universally used by the early sixteenth century; and second, exploration
beyond 60 degrees north or south was many vears in the future, hence maximum distortion
could be concentrated in the polar regions without alienating the viewer. But we are dealing
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here with optical sensibility and graphic convention, not geometric logic. What all projections
seek to do is to give the human eye a god-like perspective of the entire planet, and we need
to remind ourselves repeatedly that this is an impossible quest.

FRANCESCO ROSSELLIL, 1508 51
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e Diirer-Stabius,
= 1515

Thiar tHE worLD was A sphere was known throughout the middle ages and there is even some
evidence that the question of map projection had been perceived as a theoretical problem, by
Roger Bacon for example in the Opues Major of ¢.1270. But it had little practical importance since
the known world scarcely exceeded the bounds of Europe. It was only when new knowledge
enlarged the known world that the problem came to the fore, and solutions were devised which
involved stretching Ptolemy’s projected map of Europe and Asia in various directions. It is
particularly noticeable on all the important maps from 1490 onwards, how prominently the lines
of latitude and longitude were drawn: it was almost as important to show how the world was being
graphically encompassed as to show the new land-masses. The grid lines must serve to express
both the dimensions of the earth and its sphericity.

This measuring, re-ordering and re-designing the world on paper, was clearly related to the work
of Renaissance artists who sought to delineate real space in a entirely novel way through the
technique of perspective. It is significant that the greatest artists of the southern and the northern
Renaissance, Leonardo and Diirer, both experimented with mapmaking. Leonardo toved with the
idea of drawing a world map in segments which might be assembled into a globe. Diirer drew
star-charts of the northern and southern -heavens, and, in association with the Niirnberg scientist
Johann Stabius, drew this experimental world map.

The two texts on the map, a dedication and a publishing privilege, offer little explanation or
commentary on the map's purpose, except for the use of the words ‘this imaginary orb’. This
curious phrase suggests that Diirer and Stabius were aware that they were attempting something
quite novel: to show the world as known to the scientific imagination but never seen by man. It
is in fact the first map of the world as a real geometric sphere, with the map plotted in visual
perspective on it surface, To our eyes it is a prophetic image of the world as seen from space. The
similarity of the wind-faces to angels outside the earthly sphere is certainly a deliberate artistic
conceit. Did Diirer conceive the idea for this map from studying the earliest globes at Niirnberg,
such as the Behaim Globe? It is possible, but the Behaim globe does not show latitude and
longitude. Diirer’s task here was to plot and extend a modified Prolemaic map onto the the visible
half of the globe. It was the first time such an idea had been conceived, and it prefigures the double-
hemisphere map that was still many years in the future. Clearly he was unable at this time to match
this orb with a second, showing the western hemisphere, since the Pacific Ocean was still unknown.
For the immediate future Diirer’s experimental world image had no successors. It was an exercise
of that faculty which was to be increasingly important in sixteenth-century maps, the intellectual
play, the jei d’esprit. It derived from man's new-found sense of mastery of his world: here the
geometry of the sphere is used to create the illusion of seeing the world from a new perspective,
and the plavful use of angelic faces invites the viewer to participate in this novel experience.
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Martin Waldseemuiller: Carta Marina,
1516

CARAMARINA N A/GNTOR A ORIV GALEN SR ISTONES SO

Nornixe wouLn sEEM To pEMONsTRATE more clearly the fluidity of the world map during the
~arly vears of the sixteenth century than a comparison of this map with Waldseemiiller’s great
map of 1507, Here he has abandoned the Ptolemaic model and, most strikingly, totally recast
the shape of America and its relationship to Asia. The polar sea has vanished, as has the Pacific
Ocean and Japan, while south Asia is entirely redrawn. What had occurred in less than a
decade to cause Waldseemiiller to reshape so radically his entire geographical theory? That
question may be answered by posing another more precise question: On what level is the
formal irreconcilability of these two maps to be understood?

The title to the 1516 map provides the kev: A Portugiese Navigational Sea-chart of the
Known Earth and Oceans.... This map is in fact the first and only printed version of the world
charts previously known only to Spanish and Portuguese explorers and their patrons. Its direct
model is clearly the Cantino chart (see above page 44), and we see again that rare historical
moment when a single identifiable document carries new knowledge from one society to
another. Waldseemiiller’s 1516 map is a deliberate expression of that empirical sea-chart
tradition which co-existed with the scholarly Prolemaic legacy. With its plane-chart construc-
tion (see below, the world map of Pierre Desceliers), its compass-roses and compass-lines,
and its restriction to 250 longitude degrees, Waldseemiiller is setting down a record of the
known world, empirically constructed from the knowledge of professional mariners. The 1507
map was a theoretical extension of the Ptolemaic model, where literary sources were also
accepted. The depiction of Japan is a clear illustration of the difference between the two maps:
no western seafarer had visited Japan in 1507, but there was a well-known account of it (as
Zipangri) in Marco Polo’s work, so Waldseemiiller included it. But on the 1516 map it was
very properly omitted, since no precise navigational data on it was available.

So we see here Waldseemiiller drawing two distinctly different world maps from two
geographical traditions, one scholarly and theoretical, the other empirical. He may already
have perceived that there would be no single, definitive world map, that intellectual context
and graphic convention would inevitably mould any representation of geographical space.
But context and convention are what is lost from any work as it moves in time or place: these
two maps, seen together, would inevitably provoke the question: which is correct? There is
no doubt that the map of the future was the 1507 model, and the overwhelming reason was
that it depicted all 360 degrees of longitude, and it was scientifically plotted. The plane-chart
was a professional instrument of limited scope which continued to flourish in the form of the
private manuscript, either for use at sea, or as an artistic commission from monarchs or
nobles. Printed maps from ¢.1510 to ¢.1580 almost invariably employed an oval projection
which may be thought of as the completed Ptolemy. Waldseemdiller's 1516 map (and direct
copies of it) is the sole example of a printed sixteenth-century world map on the plane-chart
model, and it was without future influence. The 1507 map however was seminal in many
ways, and its depiction of the Pacific proved prophetic. Waldseemiiller's importance in
creating these twin emblems from a crucial transitional period in map history can scarcely
be over-emphasized. We can only regret that he died so young, that we know so little of him,
and that he was not permitted to develop his geographical ideas after the age of Magellan.

(This map has been coloured in the style of a sea-chart of the period.)
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Peter Apian,
1530

This sap opEraTES ON Two distinet levels, On the one hand it is a
Renaissance jew d'esprit, a play of the intellect, linking the most
inward central point of the individual with the most far-reaching
symbol of all that lies outside the individual — a map of the whole
world. But it is also a logical coherent image, not a fantasy, and there
is ample evidence that it was constructed on a mathematical plan.

The texts on the map are formal and dedicatory, providing no clues
to the method or purpose behind the map’s construction, However
the kev is to be found in the outlined central portion of the map,
containing Europe, western Asia, the Indian Ocean and Africa, This is
in fact Prolemy’'s world map, using his second projection as in the
Ulm edition of 1482, This is made explicit by the small portrait of
Prolemv in the top left corner, displaying his map within an otherwise
empty heart-shaped frame. The Diirer-Stabius map of 1515 was
precisely the same map, but drawn in visual perspective on a globe.
The Apian map however extends and completes that Ptolemaic map,
retaining the same projection, but extending the parallels to 360
degrees and the meridians to the poles. The centre of the map, where
the axes intersect, is precisely that of Ptolemy — in the Gulf of Oman
where the 24th parallel crosses Ptolemy’s central meridian (svhich on
his map was 90 degrees east of the Fortunate Isles). It seems virtually
certain that the heart shape was discovered by chance as the
cartographer experimentally extended Prolemy's grid lines. The
parallels thus become a series of diminishing circles around the
north pole, while the meridians become widening ellipses around
the vertical axis. The apparent tilt of the globe is caused by Ptolemy’s
choice of 24 degrees north as the central parallel instead of the
equator,

Having extended Ptolemy’s grid lines, how did Apian complete the

map itself? Again this is made clear by the figure of Vespucci in the
top right corner: he displays a map of the new world, surrounding
the blank Ptolemaic core, thus precisely counterbalancing the figure
opposite. There can be no doubt that Apian had studied closely the
Waldseemiiller map of 1507, since the geography of this outer map
section is closely modelled upon it, and Vespucci was Waldseemiil-
ler's major source. Moreover these twin portraits are also found in
Waldseemiiller's map, with the clear inference that Ptolemy is the
geographer of the Old World, Vespucci the discoverer of the New.

Although not a visual joke in the wayv that the later Fool's Cap map
is, Apian's heart map is a deliberate intellectual conceit. The heart’s
physiological function was not understood until the seventeenth
century, but its shape and its association with the blood were known
to ancient and medieval science. Many cultures, in Europe and
bevond, had identified the heart as the seat of the emotions and of
the personality. Innumerable passages from Biblical literature, from
Dante, from secular romances and devotional works, all served to
create the resonance of the heart metaphor. In depicting the world
in the shape of a heart, was Apian consciously fashioning a symbol
of man's identification with his world, suggesting a correspondence
between the inner and the outer realms, between the individual and
the universal? This must be speculation; ultimately the metaphor is
elusive. But the force of intellectual play has been here directed at
shaping a new image of the world, a process wholly characteristic of
the Renaissance, and one which was to engender a richness unequal-
led in the history of mapmaking.

(This map bas been coloured here in the shle of the period.)
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Battista Agnese,
c.1536

I~ THE HisTORY OF MaPMAKING the manuscripts of Battista Agnese are
probably the nearest direct approach to artistic work, in both their
form and their context in Italian society. A native of Genoa, active in
Venice between ¢.1535 and 1565, he is known to have produced one
hundred or more manuscript atlases, usually containing eight to ten
maps each. In their miniature format and elegant execution they are
comparable to contemporary manuscript illumination, which sur-
vived and flourished for almost a century after the advent of printing.
Agnese’s atlases were bought by wealthy clients and the number that
have survived — more than sixty — indicates the value, artistic and
financial, that was artached to them.

The majority of the maps in the atlases are sea-charts in style if not
in reality. They show no land features, only sequences of coastal
names, and a network of navigation lines. They are unadorned by
visual imagery or literary texts; they are empirical documents,
showing features known to, and verifiable by, seafarers. Agnese’s
sources for these maps are not documented, but he must have had
sources of geographical information in the maritime centres of
Europe, principally Portugal and Spain. His maps were the first to
show the peninsula and gulf of California, and they were not static
over the three decades of his productive career. However his maps
are rarely dated, and no attempt has yet been made to plot the precise
interrelationship of the atlases, with a view to measuring their value
as a record of European discovery and expansion,

These sea-charts are drawn on the plane-chart model, that is a
notional rectangular grid covers the map, whose latitudinal and
longitudinal sides have a constant ratio over the whole map. Bevond
70 degrees north and 60 degrees south, the map dissolves into
emptiness, as it does also in the Pacific. Since the map is not a

mathematical projection, it has no framework; one understands that
it is not strictly a map of the whole world, and its empty edges are
visually acceptable on that basis. However, the significance of the
Agnese atlases for our understanding of the evolving world map lies
in the addition of a second, very different world map. These maps
are on an oval projection and they show 360 degrees of longitude.
Thev show land detail, and coasts bevond the limits of maritime
exploration are completed. Their role as a map of the entire world
is underlined by the tracks of Magellan’s circumnavigation of 1519-
22; indeed this became a hallmark of the Agnese maps.

How should we understand the appearance side bv side in the
same atlas of two distinctly different, even conflicting, maps of the
world? The answer is that the sea-chart clearly represented reality as
far as was known. But the intellect also demanded-a conceptual image
of the entire world to complement the partial truth of the sea-chart.
The conceptual map contains many Ptolemaic elements even where
these conflict with contemporary knowledge, such as the entire
delineation of southern Asia. It is therefore a world map from within
the scholarly tradition of the late medieval and Renaissance cosmog-
rapher, whose role was to distil an image of the world from many
sources — classical literature, rational speculation, travel narratives,
geometric science. Such a tradition could not rest content with
empirical coastal outlines. The intellect sought a lucid, concentrated
image of the whole world, and this the cosmographer not the
navigator could provide. This dyality of scholarship and practicality,
theory and empiricism, would have been understood by contempor-
aries without provoking an insistence that one was right and the other
wrong. The play of intellect could hold both in balance.

THE IMAGE OF TIHE WORLD
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e, Jean Rotz,
1542

Tinis sap 1s ThE EartiesT known example of the double-hemisphere construction, which, in various
forms, was the dominant model of the world map throughout the whole of the seventeenth and
eighteenth centuries, Rotz's version is a sea-chart in character: it shows coastal outlines only, and the
relative emptiness of the eastern hemisphere obscures the virtues of the twin-hemisphere structure,
which later became clearer and more convincing as the map became fuller. Rotz was a mariner and
chartmaker of the school of Dieppe, but he spent some vears in England where he put the finishing
touches on his highlv-wrought manuscript atlas of sea-charts, 7le Boke of Idrography, dedicated to
King Henrv VIII, which contained eleven regional charts and this world map. There is no textual
commentary on the maps, and we can only conjecture what motives drew Rotz away from the
conventional plane-chart to this highly original projection.

Each hemisphere is graded for 180 degrees of latitude and longitude, thus the whole world map is
represented. Its obvious advantage over the single-sphere oval world map is its reduced distortion, as
the meridians curve less sharply. At first sight it is surprising that such a projection should appear in
a sea-chart atlas since it is in reality not one map but two, and navigation across the interrupted areas
is impossible since they do not exist geometrically. Each hemisphere is projected onto a plane which
is conceived to touch the globe at a focal point on the equator. The lines of projection radiating from
that point to the tangent plane are clearly marked. These lines have the property of showing true
direction from that point, and the linear scale is accurate along those lines. Thus each hemisphere
becomes effectively the visual equivalent of a huge compass, and has valuable navigational properties.
This must have been the intention in Rotz's mind when he created this innovative projection, despite
the limitation arising from its interrupted structure,

The map's geography is largely restricted to known coastlines. It is perhaps surprising to recall that
of all the regions of the world, northern Europe was among the least known: this map antedates by
eleven vears the first voyage around the North Cape to Archangel. Scandinavia here ghosts into empty
sea, as do North America and East Asia. This empirical restraint is carried to such length that a ship
appears to sail north of India. By contrast a swollen land-mass identified as the Land of Java was purely
hypothetical, a concept peculiar to the Dieppe school. It was presumably based on unconfirmed or
confused reports of Portuguese landfalls, and its significance vis-a-vis Australia has been much debated
by historians of exploration.

Rotz's map was a manuscript which remained in private hands, unseen by the major mapmakers of
Europe: it was without influence and it cannot be regarded as the model for the later generation of
twin-hemisphere maps. But what one man can discover, another can re-discover. The visual symmetry
and intellectual appeal of a world map split into an eastern and a western hemisphere, the old world
and the new, were felicitous discoveries which the play of intellect would rediscover in subsequent
decades, while Rotz’s map lay unstudied in the roval library. Half a century on, when the coasts of
America and Asia were well defined, the twin-hemisphere map elegantly fulfilled its promise,
prefigured here by Rotz.
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Pierre Desceliers,
1550

For sore THAN A cExTURY after the application of printing to maps, ¢.1475, manuscript world
maps continued to evolve in a different context. In the early years of the age of discovery,
Spanish and Portuguese manuscript maps embodied new knowledge which was treated as a
species of state secret. But despite national and commercial rivalries, geographical secrecy
was possible for only a limited time. Nothing could prevent other explorers and other nations
from exploiting the freedom of the seas. By the mid-sixteenth century French ships were
sailing regularly to the Newfoundland fishing grounds, and Canada was being seen as the
French Terre Newre. A school of chart-makers became active in Dieppe, producing some of
the most detailed and ornate charts in Europe, some for use at sea, others richly embellished
commissions for wealthy patrons. Pierre Desceliers was one of the leading figures of this
‘Dieppe school’.

The Desceliers map is firmly within the nautical plane-chart tradition. Its most striking visual
aspect is that it has two orientations: all texts and pictures north of the equator are inverted.
From this we must infer that it was intended not to be hung on a wall, but to be spread out
and studied on a large table, so as to be right-reading from both sides. The map is a ‘Plane-
Chart', that is one constructed not on a true projection, but on a simple square grid, the ratio
of the longitude to the latitude degree being equal at 1:1 across the whole map. This gives
the map its rectangular structure, generally resembling what we now know as the Mercator
projection. However on this principle no allowance is made for the lessening value of the
longitude degree. Equally distorting is the omission of 90 degrees of longitude, covering the
Pacific Ocean. After the great Magellan vovage of 1519-1522, more than four decades were
to pass hefore the Pacific was crossed again. It was known to be of vast extent, but no one
knew the coasts which bounded it, nor what islands it might contain. A plane-chart of this
date would be dominated by the great vacuum of the Pacific, therefore Desceliers omits it.

These structural and geographical limitations make it clear that the Desceliers map, despite
its compass-roses, wind-faces and navigation lines was a sea-chart in style only. It was no doubt
more important to its creator and to its patron as a conceptual image of the sixteenth-century
world, expressed through text and image. There are more than fifty vividly-painted tableaux
and twenty-five extensive texts on the map, and they are a curious mixture of modern history
and medieval myth. Early French attempts to colonize Canada are described, the conquest of
Peru by the conquistadors, and the Portuguese East Indian trade. But alongside these we find
descriptions of legendary Amazons (in Russia), pygmies at war with cranes (in Canada) and
the legendary king Prester John (in Ethiopia). As the progress of exploration failed to discover
any reality corresponding to these legends, they were re-located to other, still unexplored
regions. Their inclusion on a map which summarizes the achievements of the Age of
Discovery demonstrates the force of tradition in mapmaking: even while presenting a picture
of the contemporary world, the mapmaker wished to affirm his place in the cartographic
tradition by retaining the intellectual landmarks of the past. In many ways this is clearly a
Renaissance version of the medieval mappa mundi, a visual encyclopedia of kings and
peoples, flora and fauna, folklore and scholarship. Within two decades of the drawing of this
map, the cartographic world was to undergo radical changes in the hands of the Flemish
mapmakers Ortelius and Mercator, Their technical and commercial innovations placed
mapmaking on a different plane from that of the private manuscript tradition, and maps like
the Desceliers, though not yet extinct, would become magnificent anachronisms.
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Giovanni Camocio,
1567

Irany vap sEen a1 forefront of intellectual and technical innovation in mapmaking, from
the first editions of Ptolemy in the 1470s through to the seminal work of Rosselli. Map printing
in Italy subsequently declined in volume and innovative quality, while in the hands of a small
group of artists like Agnese, the manuscript map enjoved a revival. Venice emerged as the
centre of Italian mapmaking in the 1540s, with a school of distinctive and prolific cartog-
raphers. A succession of world maps, woodcut and engraved, was issued by the leading
figures, Gastaldi, Forlani and Camocio, which satistied a wide market demand throughout
Europe before the rise of Flemish map publishing,

Giovanni Camocio’s world map of 1567 is entirely characteristic of this school. The oval
projection, derived from Rosselli's archetype at the beginning of the century, was now
dominant throughout Italy and Germany. Camocio’s map difters slightly from Rosselli's in that
the poles are artificially represented by an extended line, enabling the meridians to terminate
without excessive curvature. The four corners created by the oval projection naturally lent
themselves to decoration with artistic motifs, in this case figures personifving the four
elements. The geographical hallmark of the Venice school is immediately apparent: the
gigantic southern continent, reaching here to within 20 degrees of the equator, named
disingenuously Tera incognita, or Discoperto de Novo (‘recently discovered') or, reaching
back 300 vears to Marco Polo, Terva Litcach. The appearance of this hypothetical land-mass
on sixteenth-century world maps and its possible source in Portuguese vovages and literature,
have long been studied as conceivable early evidence of encounters with Australia. [owever
the contemporary accounts (of figures such as Barbosa, Pinto, or Serrao) are just not precise
enough to draw any firm conclusions. The ultimate sources for this ferra incogrnita are almost
certainly literary, and not empirical at all. The Ptolemaic concept of a southern continent to
counterbalance those of the north, and the endlesslv-influential reports of Marco Polo
concerning the lands south of China (variously named Beach, Lucach or Maletur) combined
to produce an expectation, a desire, for the discovery of yet more new continents.

Perhaps the most significant single innovation on the Venetian maps of this period is the
appearance of the ‘Strait of Anian’ (a name taken from Marco Polo) separating Asia and
America. Magellan's voyage of 1519-22 across the southern waters of the Pacific, did not in
itself settle the question of the relationship between Asia and America, The possibility of a
northern link remained, and many sixteenth-century maps affirmed its existence. However
alter the conquest of Mexico in 1521, the Spaniards explored steadily northwards into the
southern regions of North America. De Vaca, de Coronado and de Soto travelled by land, de
Ulloa, Alarcon and Cabrillo by sea, through the modern California, Arizona, New Mexico and
Texas. These lands and peoples were unrelated to any strands of European thought or
tradition about Asia, even to the writings of Marco Polo himself: there was no evidence,
physical or cultural, that this was indeed the Asia that the first explorers had sought and had
taken it to be. The conclusion became irresistible that this was a new world, and the fact was
registered by the appearance of the hypothetical Strait of Anian. This was an important
psychological moment in the perception of the world as now divided into five continents in
two distinct hemispheres. It made possible the splitting of the oval world map into the
symmetrical and fitting twin-hemisphere image. The Venetian school of mapmaking did not
long survive competition from the emergent Flemish cartographers, but it bequeathed several
important legacies to Ortelius and Mercator, the most far-reaching being the Strait of Anian,
the final separation of the Old World from the New:.
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I Gerard Mercator,
1569

T TiiE HISTORY OF MAPMAKING Gerard Mercator (1512-1594) is a towering
figure, his stature comparable with that of Ptolemy, He brought a new
scientific rigour to the editing and production of maps, and as a publisher
he made commercial innovations which opened new markets for all who
succeeded him. A complex and gifted man, trained for the priesthood,
he conceived a passion for geography, and by his twenty-fifth year he had
mastered the contemporary canons of mathematics, geography and
astronomy, and was a highly-skilled engraver, calligrapher and
instrument-maker. A deeply religious and cultured man, intimate with
classical and Biblical literature, he saw himself as a Renaissance cosmog-
rapher, one whose task was to present a coherent, rational interpretation
of the world. Settled in Catholic Louvain, he was imprisoned for heresy
by the Inquisition, and after his release he transferred to Duisburg in the
Protestant Duchy of Cleves, where he worked for almost half a century
on his grand conception of the world atlas, which remained only partly
complete at his death. He also wrote Biblical commentaries and a treatise
on lettering, in which he developed the cursive italic script which helped
to distinguish his maps. During the latter half of the sixteenth century,
the centre of map publishing shifted north from Italy to the Netherlands;
in that process Mercator's personality was a key factor, and his achieve-
ments formed one of the foundations of Dutch mapmaking supremacy in
the seventeenth century.

After producing an important globe and publishing his first world map
in 1538, Mercator published no other world map for thirty years. During
this long period he researched deeply in geographical literature, travel
narratives and the techniques of navigation, all in preparation for this
great world map, which was revolutionary in scope and structure. That
Mercator conceived his map as an intellectual document to be read and
studied, not merely to be looked at, is clear from the many lengthy texts
which the map contains. These texts constitute brief essays on disparate
subjects: the disposition of the earth’s land-masses according to classical
and contemporary theory; the technique of direction-finding and mensut-
ation: the history of the peoples of Asia, with a demythologizing account
of the Prester John legend; an ornate panegyric on the felicity of his
adopted home, the Duchy of Cleves. Taken together, these texts are a
revealing index to late Renaissance geographical thought: despite the
excitement of the new discoveries, its overwhelming concern was
continuity, a dialogue with the authorities of the past.

The most significant text, in the eyes of history, is that (in North
America) which explains the novel basis on which the map has been
constructed. For over two centuries the plane-chart had been accepted
as the sea-chart, the navigator’s chart, the empirical chart, and it had
retained its place through all the changes to the conceptual world map
which took place between 1450 and 1550. Its virtue was that, in the
Mediterranean world where it originated, distances could be measured
fairly accurately, and in that restricted region its defects passed unnoticed.
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But as the world expanded, and the mariner crossed oceans and hemispheres, it became an
anachronism. Mercator was the first cartographer to rationalize its problems, and the first to
solve them. He gives a succinct diagnosis of the fatal flaw of the plane-chart: in fixing the ratio
of latitude to longitude as a constant across the whole map, the plane-chart makes no
allowance for the diminishing value of longitude towards the poles; in effect it ignores the
fact that the earth is a sphere. A map of the earth cannot simply be spread on a flat surface
with degrees of latitude and longitude plotted as a pattern of regular squares. In Mercator’s
map the lines of latitude and longitude are straight lines intersecting at right angles, just as
on the plane-chart. The difference is this however: meridians on the globe converge at the
poles, hence as the plane-chart shows them as parallel lines, they are really widening. To
balance this, Mercator reasoned that it was necessary also to increase progressively the value
of the latitude degree towards the poles. Thus the ratio betsween latitude and longitude degree
remains accurate throughout the map and the linear scale is increased. The equatorial scale
gradually increases northwards or southwards until at the poles, could they be shown, it
would be 1:1 and the map would be reality. This gives the Mercator world map its distinctive
appearance of being stretched towards the north. This is less obvious on this original
prototype than on the modern map because the Arctic regions were still unexplored.

What is the practical result of this calculated geometrical construction? It is often stated that
the Mercator projection ‘shows true direction’, but this is inaccurate. A straight line on
Mercator’s map is not the shortest distance between two points on the globe, as it would have
to be if that statement were true. What is true is that a straight line on Mercator’s map is a
line of constant bearing. The mariner navigating from place to place could read a single
bearing along that one line, set his compass, and arrive at his destination, after making
necessary allowances for winds and tides. In reality, on the globe, such lines of constant
bearing (rhumbs) intersect each meridian at a different angle (except for due east and due
west) and the compass bearing to north was constantly changing. Therefore on the non-
Mercator chart, direction-finding necessitated regular changes of bearing as each meridian
was crossed, in order to trace a true rhumb-line. The genius of the Mercator map is to make
such rhumbs appear as straight lines: what you saw on the map was what happened in reality.
For the purpose of navigation this is obviously highly desirable. It is true that the projection
also has a number of defects arising from its variable scale. The first and most obvious visually,
the distortion in the relative sizes of the land-masses, is of little practical concern to the
navigator. Moreover this defect is lessened when the Mercator projection is applied to its
proper object in a series of regional ocean charts. On the regional scale the benefits of
Mercator's system emerge more clearly; the world map should probably be regarded as a
paradigm of the projection. More serious, especially in the eyes of the mariner, is the fact that
distances cannot be readily measured, unless the course happens to be directly along one
parallel, because the scale is not constant. However in the lengthy text placed west of South
America, Mercator ingeniously explains how distances can be measured by converting
geometrically the length of the bearing line into equatorial degrees, whose value is known
and fixed.

That Mercator’s map was ahead of its time is indicated by its lack of immediate influence.
Mercator did not choose to give detailed instructions for plotting the grid system, nor he did
publish a large-scale chart to demonstrate its direction-finding qualities. There is no doubt
that Mercator’s sophisticated approach to geometric projection was understood by few of his
contemporaries. For more than a century after this map’s appearance, sea-charts and maritime
atlases continued to be published which ignored the problem of projection. A handful of
Mercator-projection maps were published during the seventeenth century, but it was almost
totally eclipsed as a conceptual image of the world by the twin-hemisphere model. Even
Mercator’s son Rumold re-published his father’s map re-plotted to the double-hemisphere
configuration in 1587,

The structural aspect of the Mercator map has overshadowed its other features, and
geographically it is an eclectic and revealing document. The arctic continent shown here is
pure medievalism, the legend of the land of four rivers narrated by a fourteenth-century

ik : =,
S NG %
N
LA ee ek
.\ﬁ

A
e

Hitg
Conduan
‘b

68 THE IMAGE OF THE WORLD



English monk, Nicholas of Lynn, who claimed to have travelled there; this fable does not
appear on any surviving medieval maps, but for some reason it was taken up by sixteenth-
century cartographers. The Arctic Oceans so clearly visible on this map were influential in
stimulating the attempts to find the northeast and northwest passages to the orient. The
antarctic continent is pure hypothesis, again based on the traditional authority of Ptolemy and
Marco Polo. On the other hand there is a distinctly contemporary enigma on this map:
Mercator is the first to mark a large inland lake in North America, in contrast to his
contemporaries Ortelius or the Venetian school. The Great Lakes were not ‘officially’

discovered for a further forty vears. It appears here too far north in relation to the St das Sl
Lawrence, and the mystery is deepened by Mercator’s note Mare est didcitim — ‘This lake is A CVer Lt
of fresh water’. Again, in Africa Mercator departs from Polemy in displacing the sources of %} ’
the Nile far to the west and south, but on what authority we can only guess. The huge
distension of North America can probably be explained largely by the notorious difficulty of
determining longitude. The separation of America from Asia is decisive. The editorial process
that went to create a world map in this era, even for a serious scientist like Mercator, still
involved wrestling with totally unverifiable sources and authorities.

The ultimate significance of Mercator's map lies in its scientific creativity. After the
discrediting of the medieval world image, charts such as the Genoese and the Cantino display
a sharp awareness of empirical reality. Ptolemy’s direct influence in the field of projections
was limited, leading to such experimental images as the heart-shaped world, Waldseemiiller
and Rosselli made the crucial advances in displaying the entire world, but the oval projection
remained a visual solution, elegant but navigationally useless. At the same time the
professional conservatism of the mariner bound him to a traditional form of sea-chart which
was deeply flawed. Mercator was the first cartographer consciously to re-shape the world map
as a mathematical exercise with a desired end. He was not concerned with visual appeal, and
what he created did not claim finality: it fulfilled a precise technical purpose, and as such it
was a triumph of scientific virtuosity. It was destined to transform the printed image of the
world, but not vet.
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Antonio Saliba,
1582

‘Come Mephistophilis let us dispute again,
And reason of divine astrology.
Speak, are there many spheres above the moon?
Are all celestial bodies but one globe,
As is the substance of this centric earth?’
— Marlowe: Doctor Feaustits

The sar or ThE EagTics surface was the most urgent and practical
problem for the geographers of the sixteenth century. But there was
another dimension to the puzzle: what was the space within which
the earth existed, and what lay beyvond it? What were the clouds, the
winds, rainbows, thunderstorms? What were the stars, the sun and
the moon, and how did they move? Heaven and hell were known
to be above and beneath this world, but where exactly, and how did
they co-exist with the observed realities of skv and earth? The
complex of cultural changes which we call the Renaissance was
artistic, literary, political and many other things, but it was not
scientific. The principles and methods of empiricism — observation,
experiment, deduction — lay still in the future. Even the Copernican
revolution, profound though its implications were, was not based on
methodological innovations, and it provided answers to none of the
above questions. To visualize the earth in space, the only model
available was still a system of concentric rings, and, since Copernicus’
theory was not widely accepted until the certury after his death, the
centre of the system was still the earth.

This cosmological chart, which appears so bizarre and unfamiliar,
is in fact only mildly unorthodox as a pre-scientific image of the
cosmos. The author was Antonio Saliba, a Maltese about whom
nothing is known save his own claim to be a doctor of theology, of
philosophy and of canon law. The work's title promises to display
‘All things which are in the world and in the heavens, for the
universal benefit of all who would know the occult secrets of nature’.
The world map, restricted to about 50 degrees of latitude, appears in
the middle circle, having four inner and four outer rings. The circle
immediately within the earth shows the process of Judgement, the
separation of the saved from the damned, next the circle of purgatory,
then the outer and inner circles of hell. Beyond the earth are two
circles of aerial phenomena — storms, rainbows and the twelve
classical wind-faces. It is in the eighth circle that Saliba’s unorthodoxy
and occultism are given freest rein. The appearance in 1577 of a great

comet (now named Tycho Brahe, and considered to be the brightest
ever recorded) was, inevitably, interpreted as having prophetic
significance. Saliba seems to have regarded this so seriously that the
eighth circle is devoted largely to descriptions of comets, their
historic appearances and occult significance.

The cosmic model of concentric rings was derived from Aristotle
and Prolemy, and, in various evolved forms, it prevailed until the
seventeenth century. The Ptolemaic model comprised nine spheres
around the earth: five planets, the sun, the moon, the stars, and the
primum mobile. The spheres were conceived to be made of crystal,
into which the heavenly bodies were fixed, with the spheres revolv-
ing upon a common axis. Christian teachings required inner realms
in which to locate purgatory and hell, while additional spheres of fire
and air were sometimes added. Outside the whole system was the
empyrean, the tenth heaven, the abode of God, the angels and the
saints, though this was not to be conceived as fixed within spatial
limits. This is the cosmic structure underlying Dante’s Divine Com-
edy, of nearly three centuries earlier. Saliba’s departure from the
classical content of the nine spheres while retaining the structure, is
entirely typical of the fluid state of Renaissance science. The spheres
of the sun, moon, stars and planets must be conceived as compressed
into the eighth sphere, dominated by the comet; this is Saliba's most
unconventional step. The depiction of the ninth heaven as a circle of
empyrean fire reflects the Renaissance hermetic reverence for fire as
the purifying principle, through which nature could be transformed
and made to vield her secrets.

Saliba’s visualization of the earth is a kind of cross-section of the
physical, spiritual and conceptual world of the sixteenth century. How
literally was such an image regarded by his contemporaries? The
world map is real enough, even if it is patrolled by demons, and in
the absence of Newtonian physics, no other model was available. The
armillary sphere, the most familiar contemporary scientific instru-
ment, was a linear version of the same structure. Saliba was attemp-
ting here a subject at the limits of possible visualization: the difficulty
of projecting an image of the cosmos clearly exceeded even those of
projecting the world map. But the process of modifying a classical
model is strikingly similar, as is the task of deciding which traditional
doctrines to retain in the light of contemporary knowledge. Saliba
may not have kept his promise to reveal the occult secrets of nature,
but he has added another dimension to the world map.
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CHAPTER FOUR
The Theatre of the World

E aky ix HE sEvENTEENTH CENTURY, Francis Bacon identified three great technical innovations
as the distinctive achievements that had shaped his age: the printing press, the magnetic
compass and gunpowder. This clear, almost brutal insight into the technological basis of
European power would be amply justified during the next three centuries. In the century in
which Bacon wrote, the political and commercial prizes of the Age of Discovery would be
contested in extra-European adventure, war and trade, and that contest shaped a new world
image.

Magellan’s first circumnavigation of the earth in 1519-1522 completed in some senses the
Renaissance perception of the globe. The Pacific Ocean, its unsuspected vastness revealed by
Magellan, had been the missing section of a mysterious jigsaw. But much remained obscure.
America was clearly a new world and not Asia, but a northern link between the two might
still exist. Was there also a northerly route from the Atlantic into the Pacific? Was there another
undiscovered world to the south, of which Tierra del Fuego and Java were the northern
coasts? Magellan's feat was so far ahead of its time that it was not attempted again for more
than half a century. When it was repeated by Drake in 1577-80, and by Cavendish in 1586
88, the result was a renewed sense of ‘The World Encompassed’. The spherical globe was
no longer merely a concept, but had been placed in the realm of human experience, so that
the entire earth was perceived as the world of man, specifically of European man, open to
be explored and possessed. '

The entry of the northern European nations into the age of exploration was slightly delayed,
but when it did occur it undoubtedly contributed to the late flowering of their Renaissance.
This was a decisive moment in Furopean history, when intellectual curiosity, technological
strength, national rivalries, and overwhelming avarice, all combined in the European mind
to transform the world into a theatre, where aspirations of wealth and power might be
realized. At this time too the centre of gravity in European mapmaking shifted northwards
from Italy to the Netherlands, and the twin-hemisphere map appeared and flourished. The
single-oval projection had dominated the sixteenth century, but with the conjectural placing
in the 1560's of the ‘Strait of Anian’ to separate Asia from North America, the moment was
clearly ripe for the single sphere to be split into two, producing the symmetrical, balanced
image of the old world and the new.

The transformation in the power and fortunes of the Netherlands proved to be crucial to
the history of mapmaking, In addition to being positioned at the trading crossroads of Europe,
the Dutch through their sea-power succeeded in wresting from the Portuguese vital sea-routes
and trading bases in Africa, South Asia and the East Indies. Amsterdam became the centre of
international trade and finance, and there followed the cultural flowering known as the Dutch
Golden Age. The presence in Amsterdam of scientists, seafarers, artists and craftsmen, lies
behind the sudden maturing of commercial map publishing, where a dozen rival publishers
sought to dominate this rich market by producing ever larger, more detailed and more artistic
maps. The ornamented double-hemisphere world map became the archetypal image of that
culture, as the mapmakers exploited its expressive possibilites to create a superbly burnished
mirror of their own society. A storehouse of graphic motifs was built up which could be
manipulated at will, motifs drawn predominantly from the natural world, but mediated
through the forms of classical literature and art. The four elements, the four seasons, the gods
of sky and sea — these were the favourite images. Portraits of historical monarchs, scientists
or navigators, such as Caesar, Magellan or Ptolemy, were also used, and contemporary royal
portraits, Less frequently the seven wonders of the ancient world appeared, or contrasted
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The deities Mars, Jupiter and Apollo still decorating
the rationalized world map of the late seventeenth
century. From de Wit's world map, page 95.

Romein de Hooghe: a political allegory ¢.1705. The
Spanish Pretender Charles 111 is offered the globe by
secular and spiritual powers.
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tableaux of communities at peace and war, the age of gold and the age of iron. Strikingly
absent are any Christian motifs: only a handful of maps from this period feature religious or
Biblical images. An approach to real geography appears in views of the world’s principal cities
and in the costume-portraits of national figures, the European dress contrasted with the
nakedness of savages and the opulence of the east. The oceans are crowded with whales,
tritons and sailing-ships, the latter always Buropean and always fighting. These motifs appear
at first sight to be drawn from very different realms and to operate on different levels — a
portrait of a contemporary prince for example, beside that of Neptune impaling a sea-serpent.
What unites them is the intention of the mapmaker to display not merely the world but the
forces which shape and control the world. These forces are drawn within two very distinct
frames of reference: first the classical, poetic tradition in which nature is personified by gods,
demigods and presiding genii, and second the real-world political celebration of the power
of princes and heroes to dominate the earth. There is a sense, especially in the larger maps,
of baroque theatre, in which gods or monarchs survey or manipulate the human drama, as
trading ships sail on beneath Apollo’s chariot, or warring navies clash beneath the gaze of
roval portraits. The metaphor of the theatre of life is a commonplace of seventeenth-century
literature, and it is easy to see how the European mind could conceive itself to have become
the principal actor in the drama of international discovery, war and trade. This theme is made
explicit in maps other than the twin-hemisphere type, where the globe itself is subsumed into
a political image: it may be presented to a monarch by the symbolic figures of Victory or
Justice, or integrated within a royal emblem.

In order to grasp the contemporary significance of the baroque world map, it is necessary
merely to analyse the elements from which it was composed: in actual or symbolic form we
see cities, peoples, monarchs, explorers, fauna, peace, war, and commerce. Some of these
elements are contemporary, while others are there to proclaim a continuity with the past,
both real and mythical. The measurement, exploration and conquest of the earth is presented
as a historical process in which the contemporary rulers inherit the role of the great
protagonists of the past. These visual elements are built up into a dramatized picture of the
world in its external, geographic aspects. Parallel to the spare, conceptual language of the
map itself, is a symbolic language of visual imagery, displaying the world in a way that
cartographic draftsmanship alone cannot. The idiom of that visual language is drawn from
the aspirations of the society that created it: it is a secular language, a language consciously
rooted in a largely mythical past, and a language of externals. It has no spiritual or religious
dimension and the inner world is not represented. This graphic idiom revived the world
map’s role as a visual encyclopedia, a concept familiar from the middle ages. Vivid but
unsystematic, it became a vehicle for contemporary art and aspirations, appropriate to an age
of maritime adventure.

In the early seventeenth century, there was a keen sense of the heroic in these maps, and
they have a dramatic, innovative excitement. But the pressures of commercial publishing
debased this form of map. The motifs were mercilessly copied and re-copied, until they
became stripped of any contemporary resonance. At their most expressive, these maps created
a sense of the world possessed, politically through exploration and conquest, intellectually
through geographical imagery. Like the medieval mappae mundi, their strength and their
significance for contemporaries lay in their offering an interpreted image of the world, one
which harmonized real geography with cultural ambitions, an image in which man felt at
home. The Renaissance had produced Prolemaic maps that were cold and geometric, and
maps of discovery that were disorientating in their novelty. Is it fanciful to suggest that the
great illustrated maps of the seventeenth century sought to restore the sense of man’s
belonging in an interpreted world, the maps now taking a secularized form, in which
European man was the undisputed master of his world?
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Hondius' World Map, 1630. The quintessential world
map of the period: the four elements, the four
continents, the sun, moon and stars surround the
map, while the mapmaker's own portrait balances
those of Prolemy, Mercator and Caesar,

Silver medallion commemorating Drake’s circumna-
vigation, 1580.

THE THEATRE OF THE WORLD



Georg Braun,
1574

The piav or intricect v the creation of sixteenth-century maps
worked on two levels and had two phases. In the earlier phase it was
the very shape of the world that was re-fashioned through graphic
experiments, experiments which made use of science certainly, but
whose origin was also highly intuitive. World images such as those
of Rosselli, Direr or Rotz offered new visual perceptions of an
expanded world. Perspective and geometry, tools of the Renaissance
imagination, were used to articulate a new sense of measured space
within which the world map existed. In the second and somewhat
later phase, in maps such as that by Apian, the Fool’s Cap, and this
map by Georg Braun, the play is upon the setting of the world map,
its visual context, and the symbolic kevs which are provided to
interpret the image. Indeed in some cases the map itself is used as a
visual symbol within a wider statement about man and his environ-
ment.

It would be difficult to conceive of a starker image of worldly
political power than this world map, transubstantiated into the very
flesh of the Holy Roman Imperial eagle. The allegory of the emperor’s
mastery over the world is reinforced by the perfect symmetry of the
design: the sense of equilibrium may be taken to represent peace,
strength, justice or any of the qualities that flow from good govern-
ment. The specific occasion or circumstances of the map’s publication
are not known. The Habsburg Emperor, Maximilian 11 (1564-76), was

a humanist and patron of the arts whose liberal policies gave an
interlude of peace between Germany's religious conflicts. He cam-
paigned, unsuccessfully, against the Turks on his eastern borders, and
extended freedom of worship through much of his realm. Although
the eagle is clearly not a symbol of peace, it conveys in this context
the sense of benificence achieved through powers justly used. On the
wing feathers are painted the armorial shields of the principal cities
and rulers subject to the Emperor. In the borders the seven planets,
the sun and moon, and the zodiac svmbols surround the earth. -

The practice of dedicating maps to the rich and powertul origin-
ated among engravers and publishers in the sixteenth centurv in the
search for reward and patronage. This image clearly operates on a
very different level from the mere dedication, portraving through its
structure the Emperor as the force presiding over the whole world.
This is a theme which was to re-appear many times during the
seventeenth century, though rarely in so dramatic a form. It can be
seen as a secularized version of the medieval map structure, where
the world waits under the gaze of Christ Pantocrater. And ultimately
it is difficult to resist the comparison with the cosmological charts of
the ancient near east, where the overarching figure of a god or
goddess dominates the world. The association of the world map with
power, spiritual or secular, creative or sustaining, is a deepl¥-rooted
and recurring image.
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Fool’s Cap World,
¢.1590

Tiis STARTLING AND DISTURBING IMAGE is one of the enigmas of cartographic history. The artist, date and
place of publication are all unknown, and its purpose can only be guessed at. The geography of the map
closely resembles the world maps of Ortelius published in the 1580s, giving a tentative date of ¢.1590. It
is the earliest known use of the world map in a visual joke, although other world maps of this time do
contain elements of jeu d’esprit. Its central visual metaphor is the universality of human folly, and the
various mottoes around the map serve to reinforce that theme. The panel on the left bears the key text:

‘Democritus laughed at it, (i.e. the world)
Heraclitus wept over it,
Epichthonius Cosmopolites portrayed it.’

Thus Epichthonius Cosmopolites is the author’s or artist’s assumed name, but since it translates roughly
as Everyman, his true identity is still hidden. Democritus and Heraclitus were characterized in classical
literature as respectively the laughing philosopher and the weeping philosopher. There is a clear reference
to this engraving in Burton's Anatomy of Melancholy published in 1621: ‘All the world is mad, is
melancholy, is (which Epichthonius Cosmopolites expressed not many years since in a map) made like a
fool's head.” With the exception of this reference, the Fool's Cap map has defied all the efforts of modern
researchers to establish its author or its context.

There is an extensive legacy of literature and popular art on the theme of the Fool from the fourteenth
10 the seventeenth century, and many studies have been made of his social and artistic role, in relation to
Shakespeare for example. 7he Ship of Fools was an immensely popular satirical work of the sixteenth
century, translated and read all over Europe. Nevertheless the Fool remains an emblem of the late medieval
world that is to us enigmatic and alien. The Fool's origin and central role seems to have been in magic:
he was a kind of scapegoat who drew down upon himself the forces of evil, unreason or ill-fortune, and
by confronting them, averted their power from his community. He was licenced to break rules, speak
painful truths, and mock at power and pretension, and the grotesque shape he bore was a kind of living
punishment. This frame of reference would have been quite familiar to the audience for this engraving in
the 1590's, and they would have recognized in this map a radical visual interpretation of the Fool's role:
it is the now the whole world which takes on the Fool's costume, thus forcing the viewer to confront the
possibility that the whole created order is irrational, alien and threatening.
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Van Den Keere,
1611

T'i1s worLp Map BY PIETER van den Keere is perhaps the archetypal world
image from the age of maritime war, trade and science. The map
incorporates some very recent geographical discoveries, as it had to in
the intensely competitive field of Amsterdam publishing. A voyage to
Novya Zemlya in 1610 is described, and its failure to establish its status
as island or promontory. The most noticeable defects of the map are
those of the science of the period: the inability to calculate longitude
accurately resulted in the east-west extensions of the Mediterranean and
of North and South America which are shared by all maps of this era. The
map is very large, engraved on twelve separate sheets, to be joined and
wall-mounted. It was in fact to be used as a piece of artistic furniture, and
the map itself is merely the starting-point of the design: surrounding it is
a framework of geographical imagery which raises the map to the level
of theatrical spectacle.

Drawing from all four continents, fourteen cities are portrayed, eigh-
teen pairs of representative figures, and the rulers of seven nations,
including China, Turkey, and the Holy Roman Emperor. No doubt these
portraits are stylized, at several removes from authenticity, but it is the
geographical scope which is important. These are monarchs who control
the world’s destiny, and these are the cities they rule over around the
world. Inside this framework are the six symbolic female figures of the
continents, with Europe at the centre as queen of the world receiving the
fruits of art, war and trade. The new world is represented by three figures,
Mexicana, Peruviana and the giantess Magellanica (South America). No
less striking are the three decorative tableaux on the map itself. The
cartouche in North America shows Vespucci, Magellan and Columbus
handling instruments of navigation, In the Pacific Ocean, the largest
allegorical tableau almost certainly alludes to the truce negotiated
between Spain and the Netherlands in 1609: the figure of Peace is
crowned by Victory, while Justice holds War in chains. In the eastern
hemisphere an Academy of ancient and modern scientists — Euclid,
Archimedes, Ptolemy, Mercator, Ortelius and Tycho — are gathered
around a celestial globe under the guidance of the figure of Astronomy:,
To their right is an elaborate vanitas, a man whose life and work is
threatened by the figure of death, Ornament outweighs substance, and
ultimately the map appears to be like a ship foundering under the weight
of its exotic cargo. The modelling of the figures, the visual depth in the
tableaux and the ingenuity of the details all suggest that the artist had
learned from the contemporary works of Rubens and his school.

This map is effectively a paper theatre of the world, enabling the
Amsterdam merchant to contemplate at his leisure the kings, the cities
and the peoples of the earth. Like the medieval mappa mundi, it is a
cultural icon, an image of the world interpreted according to the
knowledge and values of its time.

(This map has been coloured bere in the style of the period.)
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Ottavio Pisani,
1612

By thE sEVENTEENTH CENTURY THERE was an almost universal satisfac-
tion, intellectual and aesthetic, with the twin-hemisphere map. But in
that same period, progress in geometry, astronomy and optics was
creating potentially a new theoretical basis for mapping, and the
seventeenth and eighteenth centuries witnessed some surprising
experiments in theoretical cartography. Of these one of the most
capricious is this polar projection by Ottavio Pisani, where the entire
globe is compressed into a single sphere, centred most unusually on
the south pole. Its most startling feature is that all the land-masses
are engraved in reversed form, as mirror-images of their true shape,
although the names read correctly. Why has this been done, and what
was the author attempting to demonstrate?

Unfortunately there is no external evidence with which to place
Pisani's map in a precise context. Pisani is such an enigmatic figure
that one is tempted to believe that the various accounts of him may
have been conflated from two or more people of the same name. A
Neapolitan, he published some devotional verse in Rome in 1603,
then enlisted in the Spanish army in the Netherlands, attaining high
rank. Settled in Antwerp, he achieved some fame as an astronomer,
and published in 1613 a treatise on stellar motion, and apparently a
discourse on the philosophy of law. The date of his death is
unknown. There is every indication that this work was intended not
as a functional map, but as an optical, mathematical exercise. In the
first place, the lands around the sphere’s edge are grotesquely
distorted because on this projection the linear scale increases prog-
ressively from the centre outwards. In the second place, the chosen
point of projection, the south pole, was at this time the most
uncharted region on earth. Pisani has clearly chosen this structure
not for anv practical purpose, but to demonstrate a phenomenon
which he was the first to notice: that a world map projected on a
plane tangent to the south pole will reverse east and west, and
produce a mirror-image map. This occurs because the south polar
projection effectively turns the globe upside down, so that longitudi-
nal measurements from the fixed central meridian reverse the left or
right orientation that would be normal from the north. In this case,
Pisani had adopted the Ptolemaic central meridian (bisecting Arabia),
and plotted west to the right of that line and east to the left, as had
all mapmakers in the northern hemisphere. But on this basis, the
drawing for example of the coast of South America from Cape Horn
to Brazil, a north-easterly bearing, appears to trend north-west,
producing the mirror-image effect. To counter this, a conscious
decision would have to be made to reverse the natural east and west
on the graticule outline before the map is plotted.
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What Pisani is really pointing out is that the all-important “cardinal’
directions on the sphere become relative when the sphere is
transferred to paper. The conceptual or interpreted world strives for
an objective viewpoint, unrelated to the location of any human
observer. Mathematical or optical manipulation can be used to create
world images that are aesthetically satisfving, or to undermine them
through logical re-modelling.

Pisani obviously became aware of the mystification his map had
caused. A new edition was published in 1637 in which the mirror-
image was rectified. That map includes a small diagram explaining
the mirror-image principle, and more remarkably introduces the
personality of Pisani himself. He is shown seated at his drawing desk,
plotting from globe to paper. His armour is now laid aside, a defiant
stare is on his face, and above him are the words ‘To my detractors:
Oh you who criticise my work, You do better: Try to make a globe
both round and whole, drawn on a flat plane like this'". There is surely
no other example of a map publisher confronting his public in this
way, taunting them to do beuer if theyv find fault with his maps.
Perhaps it is not surprising that Pisani’s career as map publisher was
limited to this one essav. His theoretical approach had its roots
outside of the world of professional mapmaking, and had no impact
upon it. It stands as an almost cerebral reminder that despite the
conventions of map publishing, the sphere is alwavs a sphere,
irreconcilable to the paper world.

THE IMAGE OF THE WORLD
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1617

Franc-Antoine de la Porte,

W HEN MARIE DE MEDICI, QueeN Mother to the young King Louis XIII,
was meditating the building of the Palais de Luxembourg and its
gardens, she commissioned the great architect of the day, Salamon la
Brosse, who in turn was involved with scores of lesser designers and
artisans in planning the innumerable features of the house. Among
those received was an ingenious design submitted by Franc-Antoine
de la Porte for a formal garden laid out as a world map. The map
itself is unremarkable and there is no record that it was built, but the
very concept provides a forceful insight into the contemporary
perception of the world map.
The dedicatory verse over the gate may be rendered thus:

‘Since Eve first through her guilty hands
Did change her dainty paradise for thorns,
Marie the Roval Matron now transforms
To paradise this earth and all its lands.”

The Italian gardens which were so admired in the seventeenth
century sprang from the dramatic possibilities inherent in the sites;
but terraces and waterfalls did not transfer well to the plains of

northern France. Instead, extended planting over vast areas was used
to create the grandest possible domain. Sub-divisions into geometric
compartments were designed with trimmed hedges of herbs and
shrubs, which in this case would form the continental outlines.
Coloured stones and sand were used as ofien as flowers to complete
the ground pattern, here the place-names, equator, tropics and other
details.

The metaphor of the world as a theatre of human endeavour is very
familiar in late Renaissance literature. There could be no clearer
image of secular ambition than the creation of a parallel world in
microcosm for the delight of the roval patron. That the recipient of
this votive fantasy was a woman, has introduced a further level to the
svmbolism: by the exercise of good government, Marie de Medici can
now undo Eve's fall, and revive Eden. This sense of freedom in
manipulating the world image within political or artistic metaphors,
is entirely characteristic of the vears 1550 to 1630. Its origin lies in
the Renaissance impulse to celebrate the world in its secular,
theatrical, or governmental aspects. It is an implicitly competitive,
rapacious, even brutal view of the world, but in this case that
resonance is softened through the appealing metaphor of the garden-
world.
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1623

Onxe or thE ways v which map history
relates most clearly to art history is through
the phenomenon of national schools of map-
making, and the way the centre of conceptual
and stylistic innovation has periodically
shifted from place to place. During the flood-
tide of the age of discovery, Spain and Portu-
gal were naturally the centres where the
latest geographical knowledge was received,
interpreted and embodied in new maps, and
a corpus of manuscript charts resulted, con-
structed with great empirical skill and artistic
boldness. Yet this manuscript tradition was
not accompanied ‘or succeeded by the
development of map printing. Elaborate sea
charts and world maps continued to be
painted by hand in those countries for more
than a century after Europe had embraced
the new print technology. The culture of
secrecy in these absolutist regimes pre-
vented the new medium from being applied
to the potentially sensitive area of geography,
although literary printing became well estab-
lished. Portuguese seaborne power in the
sixteenth century created a strong trading
monopoly rather than an empire, spread
along the coasts of Africa, South Asia, and
South America. To the motive of trade was
added that of religion: missionaries, espe-
cially Jesuits, carried the Catholic faith
wherever the explorers and conquerors led.

Portugal’s place at the centre-stage of
world affairs inevitably ended after Spain
annexed the throne of Portugal in 1580, and
Spain’s European enemies attacked her over-
seas. This map is a splendid if sombre
memorial to Portugal’s Golden Age. Detailed
and accurate in its delineation of the Medi-
terranean, Africa and South Asia, its plane-
chart construction renders it a highly dis-
torted and anachronistic image of the world:
the science of Renaissance map construction,
from Prolemy through Waldseemiiller, Ros-
selli, and Apian to Mercator, does not exist
for Antonio Sanches. The arms of Portugal

and Spain dominate the world, while the
continental interiors are filled with bright
meaningless shapes, so that the map resem-

bles a naive tapestry. The dominant imagery

of the map is religious: a crucifixion, a
madonna and child, St. Anthony of Padua
(Portugal’s patron saint), and Franciscan and
Dominican missionaries survey the world’s
oceans. A glowing cross commemorates
St. Francis Xavier, first Christian missionary to
Japan. The purpose of the map is almost to
chart the spread of Christianity through the

new worlds. At a time when the leading
Dutch mapmakers were developing an array
of classical and secular imagery to decorate
their maps and to express their nation’s
mastery of the now encompassed world, the
Portuguese chartmaker has tried to affirm
that the essential spirit and legacy of his
nation’s worldwide empire was religious.
This image summarizes powerfully the cultu-
ral isolation of the Iberian manuscript map
at this late period; as Portugal entered the
twilight of her international power
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Samuel Purchas,
1624

Tue 1L MoTIvE OF THE early voyages of discovery was of course
the search for a sea-route to the east. The possibility of colonization
in the newly-discovered continents dawned slowly on the European
mind, and not until the late sixteenth century did France, England
and Holland consider challenging the Spanish presence in the
Americas, In England the writings of Richard Hakluyt in the 1590s
were instrumental in spreading colonial ideas and ambitions. His
great book The Principal Navigations, Voyages and Discoveries of the
English Nation (1589 and subsequent editions) is a key historical
source for our understanding of the events and the motives of that
period. After Hakluyt's death in 1616, his work was continued by
Samuel Purchas, who published in 1624 his own travel and explora-
tion epic Hakluytus Posthunius, or Purchas His Pilgrims.

The title-page of this work is an elaborate icon of the Jacobean
world-view, Most of the apparatus — historical, literary, political —
which is normally found on the seventeenth-century map itself, has
been externalized so that the title-page resembles a Jacobean facade,
designed with numerous stories, panels and niches into a rather
disorderly architectural whole. The small world map is an unusual
type of twin-hemisphere, centred in the Pacific and Atlantic oceans,
its model clearly the Hondius-Drake map of 1589, On the map appear
the words ‘Soldiers and Merchants, the world's two eves to see itself’.
This curious phrase is an ingenious conceit: on the one hand it is a
perceptive summary of the colonial spirit, while simultaneously
pointing to the visual structure of the double-hemisphere map. This
metaphysical and tvpically Jacobean delight in word play dominates
the book’s almost interminable title, which includes the words ‘A
world of the world’s rarities are by a world of eyewitness authors
related to the world".

The nationalist fervour of Purchas’s geography is clear from the
memorial to Elizabeth I, and from the igenious double-portrait of
King James I and Prince Charles astride a map of Britain. Purchas,
like Hakluvt, had a triumphalist vision of England’s role in the
contemporary world, and he places that belief within a long historical
perspective by means of the crowded portrait gallery that dominates
the page. From Noah, the first shipbuilder, we see a procession of
the world's explorers and conquerors, in the worldly and spiritual
senses: Abraham, Ulysses, Alexander, Caesar, St. Paul, Tamberlaine,
Constantine, Columbus, Magellan and many more. As Purchas comes
nearer to his own period, the gallerv becomes more English, with
Richard the Lionheart, Edward I, Sir John Mandeville, Drake, Caven-
dish, Davis and Hakluyt himself. This cast gives a vital insight into the
nature of the seventeenth-century world-view as a vast theatre of
human endeavour and achievement. Driven by religious or worldly
energy, intellectual curiosity, or physical courage, characters as
diverse as Tamberlaine and St. Paul have played their parts in re-
shaping man's world-view. England’s part in this drama is carried
back to the crusading king Richard (or, in the realm of legend, to
Joseph of Arimathea who brought the Holy Grail to England), and the
moment for England to assume the leading role in exploring and
sertling the new world, has now arrived.

Purchas’s title-page is a conceptual chart of the seventeenth-century
world seen through English eves. Its cultural apparatus provided a
coherent basis for Jacobean thought and action, and the vision of the
world dominated by ‘soldiers and merchants’ was to prove prophetic.
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T TrADITIONAL WORLD MaPS 1N Japan before
the era of European contact were religious
and symbolic rather than representational.
The most prevalent type, and the one of
which we have the clearest knowledge, was
Buddhist, and had the formal title Gotenjiki-
Zit — “"Map of the Five Indies’. It centred on
India rather than Japan, because of its Bud-
dhist origin, and although certain features
such as mountains and rivers were clearly
shown, it was conceptual rather than geog-
raphical. The arrival of Jesuit missionaries in
Japan in the 1550s introduced a totally new
understanding of world geography. This pro-
cess was perhaps inevitable, although the
western world map came not directly from
St. Francis Xavier and the first Europeans, but
via China. The Italian Jesuit missionary Mat-
teo Ricei arrived in China in 1582, and,
perceiving the advanced level of culture in
that country, he determined upon a mission-
ary strategy based on the concept of cultural
exchange. He and his colleagues learned
Chinese and studied Chinese science and
literature in order to secure acceptance as
equals in their adopted society. Simulta-
neously they translated European works into
Chinese and publicized European concepts,
“not only Christian apologetics, but works of
science, philosophy and history. In this con-
text, a western world map was a fundamental
teaching document, and in 1584 Ricci super-
vised the woodblock printing of a large
world map in Chinese, drawn on the preva-
lent oval projection. This was to be reprinted
several times, thousands of copies being
reportedly sold to an eager market. In his
History of the Introdiuction of Christianity to
China, Ricci comments proudly ‘The Fathers
gave such clear and lucid explanations on all
these matters which were so new to the
Chinese, that many were unable to deny the
truth of all that theyv said; and for this reason
the information on this matter quickly
spread among all the scholars of China. From

Bankoku-Sozu,

this one can understand how much esteem was given to the Jesuits, as well as to our land,
which thenceforth they did not dare to describe as barbarian, a word they were accustomed
to use in describing countries other than China.’

The cultural impact of Ricci's map was profound, and at this period Chinese science and
scholarship was the major influence on Japanese intellectual life, so that a Japanese version
of the map established itself as swiftly as the original had in China. This edition, printed from
woodblocks in Nagasaki in 1645, was accompanied by a print of forty pictures of the peoples
of the world; indeed the title Bankoki-sozit is a generic one, meaning simply ‘Complete Map
of the Peoples of the World’. The principal visual and cultural departure from the European
model is that it is Pacific-centred. The appearance of this map and the position it swiftly
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assumed as the dominant world-image is perhaps surprizing in the context of the Japanese
policy of Sakokt —Seclusion — implemented in the 1630s, which endured for more than
two centuries. However the policy of seclusion sprang apparently from motives of internal
political alliances and enmities, and seems not to have been a xenophobic cultural hostility.
Nevertheless the Jesuits were expelled, Christianity ruthlessly eliminated, and European
traders barred. It is significant that this map was produced in Nagasaki, since that was Japan’s
sole point of international contact, by special licence granted to the Dutch. The seed of the
European geographic concepts once planted, flourished despite this isolation, in a sequence
of Japanese world maps, unchanged for over two centuries, a remarkable example of instant
but enduring cultural assimilation.

BANKOKU-SOZU, 1645




Pseudo-Blaeu World,
1665, republished 1683

Earwy 1x tHE seventeentr cextury the exuberant imagery of the twin-hemisphere map
undoubtedly added a fresh dimension to the world map, reviving the visual-encylopedia
aspect of maps so strongly evident in the medieval mappae mumndi. But given the publishing
practices of the seventeenth century, these motifs were mercilessly copied and re-copied until
they became like exhausted poetic clichés, stripped of any contemporary resonance: the eye
glides over them without effort or response.

This map appeared under Blaeu's name and is clearly a flamboyant celebration of the
mapmaker’s art; but the richness of the twin-hemisphere map has descended here into ornate
heartlessness. The claimed authorship is quite spurious: Willem Blaeu died in 1638, while
this map bears a dedication dated 1665 (to Jacopo Altovito, papal legate in Venice), and Blaeu’s
name is stolen purely to lend authority to the work. In fact this map has been directly copied
from an earlier model published in Amsterdam in 1629 by a little-known scholar, Nicolaes
van Wassenaer, and the anonymous publisher of this version has made no attempt to update
the geography. The style of the map itself is anachronistic in its use of sea-creatures and
compass roses, while the mesh of compass-lines is quite without navigational sense. The
border scenes have been crudely engraved, robbing them of their intended impact: the
contrasted scenes of the age of gold and the age of iron, the four elements, and the portraits
of the navigators are slovenly and without individuality. The whole impression is of a work
that is derivative in conception and debased in execution. It marks the decline of an artistic
form which had outlived its age, and was soon to be revived with new ideas and new themes.

This is not merely a matter of execution but of intellectual context. It should be born in
mind that the revolutionary decades of the Age of Discovery belonged only to Spain and
Portugal. After Magellan’s first circumnavigation in 1522, half a century would elapse before
Britain, France and Holland assumed their roles in search of conquests and empires, and a
new self-consciously heroic phase of overseas voyages began. It was from the 1580s onwards,
the years also when the great Flemish mapmakers began to issue their newly-conceived world
atlases, that the world map regained its encyclopedic, celebratory form. To this age heroic,
classical imagery was a natural idiom for the new world map. But by the final quarter of the
seventeenth century, the realities of trade and international rivalry, and the spirit of science,
had made that idiom inauthentic and dated, and its appearance in this map is purely rhetorical.

The decorative feature which is of contemporary interest is the panel of equestrian portraits
which is not an integral part of the map at all. The kings of France, Spain, England and Poland
are shown, together with the German emperor and the sultan of Turkey, all flanking a portrait
of Pope Innocent XI. The juxtaposition of these contemporary rulers provides a clue to this
map’s re-publication by an anonymous, probably Italian, engraver. In 1683 when the Turkish
siege of Vienna appeared as a grave threat to all Christian Europe, Innocent XI inspired and
financed the counter-attack led by John III of Poland and the Emperor Leopold. It is highly
unlikely that portraits of the four principal actors in this drama should appear together by
coincidence, and this special edition of the map was almost certainly published to commemo-
rate the end of the siege of Vienna.
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Frederick de Wit,
1668

THE BAROQUE TWIN-HEMISPHERE WORLD map lost its integrity because
its form became divorced from its content. Early in the seventeenth
century, the Dutch in particular were justified perhaps in sensing the
heroic element in maritime exploration and trade, and in creating a
highly-wrought artistic icliom with which to celebrate it. But with the
rise of the scientific spirit later in the century, the world map would
inevitably be compelled to assume a more serious and scientific form,
and outgrow the rhetorical gestures of the past: the divorce between
form and content would be healed by the creation of a new
cartographic idiom rooted in science. Before that occurred, the later
seventeenth century produced many purely rhetorical versions of the
baroque twin-hemisphere map, but also some elegant attempts to
solve the dichotomy between form and content.

In this publication, a copy of a 1665 original, the cartographer
begins by cleansing the map itself: there are no ships, no sea-serpents,
no compasses, no rambling texts, no writhing demigods. The geogra-
phyv is equally restrained: the known coasts of Australia and New
Zealand (discovered by Tasman in 1642-44) are given a minimalist
weatment; the bloated north-west of America is replaced by unex-
plored ocean, and the conjectural polar continents are dissolved, the
south polar inset almost a challenge to the geographic theorizers.
Having rationalized the map, the cartographer concentrates all his
artistic energy into the four borders. Their subject — the four
elements — is perfectly conventional, but thev are handled here with
a virtosity that is outstanding. The elements are not personified into
single classical figures alone, but are dramatised in complex, highly
fluid scenes. The element of fire is presented through an image of

war, and the figure of the three-headed dog Cerberus, guardian of
Hades, suggests the release of destructive forces into the world. Earth
is symbolized by the harvest, and the hunstmen’s return, while a
cannon rusts on the hillside, relic of a forgotten war. Graceful Dutch
ships drift on a calm sea, while above the natural forces of wind, rain
and lightning, the gods of the air act out their timeless parts against
the background of the revolving zodiac.

Each of these tableaux is a self-contained miniature landscape,
emploving the techniques of perspective, with elements of the
composition skilfully placed in the foreground, the middle-ground
and the background. Thev were etched bv Romein de Hooghe,
perhaps the most daring and accomplished of the Dutch engravers
of this period, whose work has a grace and a vigour that is instantly
recognisable. But the ingenuity and clarity of these images are
ultimately sterile, since there is clearly no conceptual relationship
between them and the map itself. The virtuosity of the art merely
serves to emphasise the division between the form and the content.
These allegorical motifs are of extreme antiquity, their ultimate
source probably the description in 7he Hiad of the shield of Achilles
on which the elements of human life were displaved — peace, war,
harvest, the land, the city, the dance, the hunt, all surrounded by the
ocean. To be modelled on classical antiquity was one of the canons
of taste in late seventeenth-century art, but the use of these motifs to
frame the rationalized world map was a dislocation of sensibility. It
represented an account with the forces of reality that was becoming
seriously overdrawn, and which would have to be squared if the
world map was to reflect accurately the culture from which it sprang.
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CHAPTER FIVE

Science and Communication

‘OF THE INTELLECT OF EUROPE in general the main effort, for now
many years, has been a critical effort; the endeavours in all branches
of knowledge — theology, philosophy, history, art, science — to see
the object as in itself it really is” Matthew Arnold's perception
expresses forcefully the major trend of intellectual history since the
later seventeenth century. As knowledge became self-conscious, the
disciplines of knowledge perceived an imperative demand to trans-
cend subjective, cultural or non-rational forms of thought, and to
address clear-sightedly the object, the thing itself. Whether such a
programme could ever be achievable in any discipline is open to
question; it fails to do justice to the cultural context in which all
knowledge exists, and the different levels on which ideas are
expressed and interpreted. In the evolution of the world map, the
overwhelming fact in the eighteenth and nineteenth centuries is that
maps became ‘more scientific’. But all this really means is that in
their construction the maps conformed to increasingly clear and self-
conscious technical rules. They did not thereby cease to express the
cultural concerns of those who produced and used the maps. The
acceleration of social change in the modern period has taken the
world map out of the confines of geography into the realms of
science, popular culture and communication. Advances in literacy,
wealth and mobility created new markets for maps and new means
of producing them: as secularization was the outstanding feature of
world maps in the Renaissance period, so democratization is the key
process since the Enlightenment — democratization of both the
contents of the map and of the map as an object.

Few shifts in intellectual taste have left their mark so clearly upon
the world map as the scientific revolution of the later seventeenth
century. Within the two decades 1680~1700, the classical and heroic
integuments of the world map were shed, and a new repertoire of
scientific motifs became the vogue. The centrality of cosmology in
eighteenth-century science led to the dominance of astronomical
motifs and texts, setting the image of the world effectively within its
natural context in the solar system. The new science entirely re-
shaped the intellectual landscape: theologians and scientists agreed
on the manifest harmony between revelation and reason, and Leibniz
notoriously crystallized the contemporary creed of optimism by
arguing that since God had created the world, it must be ruled by
harmony and order. Science was in vogue, and every gentleman’s
study boasted its globe, its telescope, and its volumes of the Royal
Society’s Philosopbical Transactions. Maps of the world and the
heavens even appeared engraved on snuff-boxes. The twin-
hemisphere form continued to dominate, the inertia of commercial
map-publishers making them unwilling to experiment, although the
Mercator chart made something of a comeback as its value at sea

came to be universally recognized. As the eighteenth century progres-
sed, large atlases from leading publishers commonly included both
a twin-hemisphere world map and a Mercator chart.

The Mercator chart was also found to be suited to the other type
of scientific world map which now emerged — the thematic map.
Pre-figured once or twice during the eighteenth century, the thematic
world map really came into its own in the nineteenth century, with
the explosion of scientific and social data on an enormous range of
subjects. The charting of the invisible, which is precisely what
thematic mapping attempts to do, marks a decisive shift in the
perception of the world map. The map is clearly being raised from
its basis in direct geographic representation, and used as a model or
analogue to demonstrate conceptual categories of reality. Thematic
maps appeared on agriculture, biology, climate, commerce, disease,
ethnology, geology, religions, languages, military power and a myriad
of other subjects from around 1820 onwards. Many of these maps
were of course polemical, whether consciously or not, seeking to
reinforce a selective view of the world. At the same time the exciting
new technique of chromolithography was used to good effect to
revive the illustrated world map, with vivid images drawn from travel
and adventure, trade and empire, and the impact of this type of world
mapping was vastly increased by the new technology which produced
it. When maps were engraved on copper plates, and each copy
individually pulled by hand, one thousand copies was a large edition
of a printed map. With the advent of the power litho press, tens of
thousands became feasible. Mass production had implications for
both the content of the maps and their marketing, placing them firmly
within the realm of popular culture. Such maps helped to shape
popular perceptions of the world, and popular cultural and political
values. Arnold’s concept of seeing the object as it really is cannot be
sustained from an analysis of the cultural forces acting on the world
map. The diversity of world images that came with the new scientific
perceptions and the wider market, rendered the ideal of objectivity
a naive one. Nor could the established intellectual and craft monopo-
lies of map production exercised by the publishers of Amsterdam,
Paris and London, survive changes in technology and literacy: by the
mid-nineteenth century world maps were appearing in Berlin, Bos-
ton, Calcutta, Edinburgh, Madrid, Philadelphia, New York, Stockholm
and Tokyo.

In the twentieth century sophisticated scientific techniques have,
paradoxically, further dissolved the simple ideal of objectivity in the
face of conceptual diversity. Thematic mapping has been extended to
show the invisible in a truly radical sense: vast geological landforms
beneath the earth’s surface, the shape of the continents millions of
years ago, the floor of the oceans — in all these the scientific
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In Jaugeon's world map of 1688, the sun’s
human face is a tribute to Louis X1V as the
Sun King, the central focus of the entire
world map.
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imagination has reconstructed images of the world which the human
eye will never see, objectively true though they may be. The science
of map projection serves likewise to dissolve the certainties that once
accompanied the Mercator or the twin-hemisphere world map. The
expanding number of possible map projections and their claims to
pysychological or political correctness, show the intellect toying with
the impossible.

Modern technology has achieved what is usually regarded as the
most decisive step in the history of world mapping. In the period of
more than 2,000 years since the earliest world maps were made, ours
is the first generation to escape from the surface of the earth and see
it as an object, a planet in space, a sphere composed of land, water,
ice and cloud. The visual reality that had always been beyond human
reach has become a commonplace through the satellite image and
the space photograph. This breakthrough in perception has come to
be symbolized by a contemporary icon: the multicoloured circle of
the earth seen against the star-filled darkness of space. But how
objective, how complete, how informative is this image, with its god-
like perspective on our planet? Photographs of the entire earth reveal
a small violet disk surrounded by swirling cloud, beneath which the
continental outlines are just discernible, As an image its power
derives from our prior knowledge of what it is and how it was
obtained; but it is scarcely enlightening, concealing much more than
it reveals. Compared to a map, which is interpreted, conceptual and
diagrammatic, it resembles an incomplete or damaged mosaic. For
more precise definition we turn to larger-scale satellite imagery. But
here we encounter a paradox: satellite data must be extensively
processed to build meaningful images from it. Colour and planimet-

ric form have both to be manipulated to transform digital information
into visual form. A satellite image of Sicily or Skye or Massachusetts
is no more the objective reality of those places than a conventional
map is. And this is interpretation at the level of origination: interpreta-
tion of the image by the user must follow, understanding what the
false colours signify and how the various features, natural or man-
made, may be recognized. We understand and appreciate satellite
images because conventional maps have taught us what to look for.
It is significant that satellite images are in fact increasingly combined
with structural and conceptual elements from conventional maps so
that they may be interpreted: the language of cartography, evolved
over five centuries, has proved durable and flexible enough to
interpret this new generation of source data undreamed of by earlier
mapmakers.

Today we live in a world of images, and we regard it as natural that
they should be used to persuade or disturb as well as to enlighten.
In contemporary media the world map is a recurring motif, some-
times retaining its symbolic attributes of power and possession, but
more often now having an entirely new resonance: that of uniqueness
and vulnerability. The age of ecology has added this new perspective
to the world map, so that satellite image mosaics dramatize the
human impact on temperature, climate, vegetation etc. Thus the data
of modern science is channelled by cultural forces to express
contemporary concerns. As with the medieval mappa munedi or the
seventeenth-century baroque theatre, the iconographic dimension of
the world map is still dominant. The reality, the object as it really is,
eludes us.

The earth from space: a twentieth-century icon.
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IN tHE seconp matr oF the seventeenth century the double-
hemisphere world map was trapped in a cul-de-sac of outworn,
conventional imagerv. It was rescued and given a further half-century
of life by the creation of new framing motifs, drawn not from
literature or art but from science. This map by John Seller is from
the early wansitional phase when the scientific images appeared still
alongside traditional motifs.

In the early vears of the century there was a certain reluctance
among scientists to publish their new findings and theories, when the
attitude of secular and ecclesiastical authorities might range from
suspicion to persecution. Instead they formed through correspond-
ence ‘invisible colleges’ for the exchange of ideas. As the intellectual
climate improved through the century, these groups became the
nuclei of the most important insticutional innovation in modern
science: the formation of the scientific academies. Of the societies
founded in London, Paris, Berlin, Leipzig, Florence and St.Petersburg,
the Roval Society in London, chartered in 1662, was the first. Formed
with the weight of roval patronage, these societies had the effect of
placing science on an equal footing with the traditional spheres of
learning, theology, law and the classics, They may be seen as the
formal, external marks of recognition of the scientific revolution, of
the emergence of science as a self-conscious and significant force in
European culture.

The mapmakers’ response took two main forms: firstly the map
itself became more austere, disdaining decorative and svmbolic
elements, and secondly their images of the world were set not within
an artificial framework of literary images, but within its objective
environment of the solar system. In this map, besides the traditional
tableaux of the four seasons, Seller has engraved three alternative
theories of planetary motion, two lunar charts, and the earth’s orbit

around the sun. The Copernican theory of a heliocentric solar svstem
was first published in 1543, but it found neither wide nor rapid
acceptance. For almost a further two centuries, when planetary
systems were displayed, as Seller displays them here, the Copernican
model (lower right) continued to be presented alongside the classical
system of Ptolemy (lower left) and the ‘compromize’ theory of Tycho
Brahe (upper right). Tycho had accepted that the planets revolved
around the sun, but insisted that the earth was still the centre of the
system, around which the sun itself revolved.

The most novel feature of this map is the double-chart of the moon,
one a natural image, the other a redrawn map naming some of its
features. After the invention of the telescope, Kepler had published
an early drawing of the moon, but the most detailed lunar maps were
those of the Polish astronomer Hevelius, published in 1647. These
were the source for Seller’s map, and for a lunar globe commissioned
bv the Roval Society from Christopher Wren, for presentation to King
Charles 11 in 1661. Seller’s was the first widely-published moon map
in England, and it shows the main features with reasonable accuracy,
althaugh the names which he gave to the great seas and craters did
not achieve permanence.

Seller's adoption of scientific elements in his world map has not
produced any structural change in the global image. The twin-
hemisphere design was still regarded by the map trade as the
indispensable product for the market, and a further half-century was
to elapse before new pressures would revive the Mercator map. But
Seller is responding to a discernible shift in intellectual taste, in
particular to crucial developments in astronomy, which culminated
in the Newtonian vision of space as dynamic, and which had very
specific implications for man’s image of his planet within the cosmos.
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N. Jaugeon,
1688

I~ SEVENTEENTH-CENTURY FRANCE. s in England, the shift in the intellectual climate towards
science was marked outwardly by the founding of an academy, the Académie Royvale des
Sciences, established with Louis XIV's patronage (and strict control) in 1666, followed soon
afterwards by that of the Paris Observatory. The first director of the Observatory was Jean-
Dominique Cassini, who pioneered new standards of surveying and mapmaking, and
inaugurated in France the first topographic survey of any European country. These develop-
ments were to lead in the early eighteenth century to the origin of the science of geodesy —
the precise measurement, through complex trigonometry, of the figure of the earth.

The central problem addressed by seventeenth-century science was the mechanism of the
earth, the solar system and the universe. When the classical notion of crystalline spheres
supporting the heavenly bodies had been rejected, when precise observation had revealed
the complexity of planetary motion, and when the use of the telescope had given some
conception of the immensity of space, the overwhelming intellectual need was to expose the
forces which could hold such a mechanism in balance. Astronomy, or rather stellar mechanics,
became for this period the queen of sciences, and the effect on the world map of this
intellectual focus was a desire to display the world in its astronomical context. Twin-
hemisphere maps now appeared whose borders were filled with models of planetary systems,
Ptolemaicce and Copernican, with diagrams of the phases of the moon, of eclipses and other
astronomical motifs.

In this elaborate chart by the otherwise unknown Jaugeon (so unknown that even his
Christian name cannot be discovered), the modest world map is surrounded by a myriad of
texts and images that reveal the contemporary vogue for astronomy. Each hemisphere is
encircled by a dozen texts which form a glossary of geographical terms; subjects such as the
zodiac, climates, and the equator are defined at some length, while between the texts the
principal constellations are drawn. Along the central axis of the map between the two
hemispheres are three highly-wrought diagrams showing the phases of the moon, the
mechanism of the seasons and the rzodiac, and the three contemporary planetary theories,
while the corners of the map show calendar-calculating tables. Jaugeon's title, in the ribbon
which flutters across the top of the map, is curious and revealing: A Sef of the World’s Sciences,
embracing the World, the Heavens, and Civil Life. The ambitious intellectual claims which this
map makes for itself contrast strikingly with the mannered, rather vacuous world maps of the
preceding decades. Science has not however banished art and politics from the map. The
stucco style of the map’s framework is highly unusual, as if it were moulded like a Rococo
relief, while the centrality of the sun in the map's structure, and its human face, is undoubtedly
a play on the personal emblem of King Louis XIV, the sun king. The image of the world is
still, in the age of science, subject to the laws of intellectual taste: this is mapmaking a /a
mode, the science of the salon.

(This map has been colowred in the style of the period.)
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Joseph or James Moxon,
1691

Tliuis sany-raceTED MAP Was one of a series designed by the London publishers Joseph and
James Moxon to be bound up with Bibles, although they were sold as separate publications
too. The world map has been plotted on a north polar projection to match the star chart of
the northern heavens, thus forming a twin-hemisphere design of a very unusual kind. The
borders are illustratéd with Biblical scenes, the upper group representing the seven days of
the Creation, the lower group showing seven vital events from Biblical history, from the Fall
of Adam to the New Jerusalem.

Throughout the sixteenth and seventeenth centuries, world maps had been overwhelmingly
secular in purpose and in design, with religious motifs all but unknown. It seems strange
therefore that an age of science should produce a world image with such a strong religious
element, In fact the scientific revolution of the years 1650~1750 did not prove hostile or
damaging to Christianity. Some of the greatest scientists, such as Newton and Boyle, were
deeply committed to the Christian faith, and published religious as well as scientific works.
The principal reason for this apparent paradox was the renewed force which the new science
appeared to give to the teleological argument for God's existence — the argument from
design. The empirical revolution of the seventeenth century had produced a strongly
mechanistic science: observation and experiment were thought to reveal the laws by which
nature and the universe functioned. The discovery and analysis of these all-pervading physical
forces created a strong belief that the universe was a designed mechanism, and hence that it
had a designer. As a ship is clearly designed for sailing, a blade for cutting, the eye for seeing
or a bird’s wings for flight, all these things, natural or human, imply the existence of a
designer. Thus it was argued that it was inconceivable that the vast and complex mechanism
of the solar system should exist without a designer. Boyle published in 1690 a work entitled
The Christian Virtuoso, in which he argued that the scientific study of nature was a religious
duty. Using the popular contemporary image of a clock, Boyle believed the universe to have
been set in motion by the Creator, and to function now according to divine laws, whose study
was the subject-matter of science, Thus the results of rational scientific study were considered
to strengthen religion. In Pope’s words: ‘God said Let Newton be, and all was Light'.

The result of this rational-religious ethos was the curious revival of a type of mappa mundi,
where the world is displayed together with images of its creation, and of the salvation-history
of mankind. The potential hostility of science to religion did not arise, at least in England,
until much later, and maps on this pattern continued to be published throughout the
eighteenth and nineteenth centuries.
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Adam Friedrich Ziirner’s World Map,

Thus ELOQUENT AND COMPLEX MAP, with its star charts and no
less than twenty-six subsidiary hemispheres, is a visual
encylopedia of eighteenth-century geography and astronomy.
Although not the earliest map of this kind — the taste for the
scientific in maps appears to have begun in the 1670s ~— this
is one of the most complete and satisfving. Adam Friedrich
Ziirner (1679-1742) was an important and prolific Saxon
cartographer, much of whose work was published by others,
often without Ziirner's name. Consequently his name is less
well known than his contemporaries Homann, Seutter and
Schenk, and it was Pieter Schenk of Amsterdam who pub-
lished this map in his atlases from ¢.1710 onwards. In
Ziirner's novel approach to the double-hemisphere world
map the gods and goddesses, sea-monsters, emperors and
allegorical figures are replaced by scientific, geographical
information, presented in both graphic and textual form. Text
and image are strikingly combined in the elaborate vignettes
depicting seven natural phenomena: volcanoes, earthquakes,
tides, the Norwegian Maelstrom, the winds, rain and rain-
bows. In the accompanying text there appears the latest date
on the map (which bears no publication date), describing an
eruption of Pico de Teide on Tenerife in December 1704,
The world map itself shows an enlightened restraint in its
avoidance of geographical myth and guesswork. Antarctica is
totally blank, and the relationship between Nova Hollandiea.
Diemens Land and Nova Zeelandia is not artificially
smoothed over. The northern Pacific however baffled all the
mapmakers of this period, as islands or mainland coasts were
briefly visited, then later rediscovered or renamed. Terma
Fsonis must have been a duplication of the Japanese name
Yezo, the modern north island of Hokkaido; while Compeag-
nie Land claimed for the Dutch East India Company, has
never been identified, and might for example have been any
of the Kuriles islands. The twin hemispheres are embellished

with a wealth of geographical data: climatic zones, ocean
currents, monsoons, and the great vovages of discovery are
all charted in considerable detail. There are additional
descriptive texts, such as the note on the mythical Atlantic
island of Friesland — ‘either a fable or now submerged’, or
that Australia was ‘said by Dampier to be of all the regions
of the world the most miserable’.

The celestial charts are based on the work of the great
Polish astronomer Hevelius, and some of the constellations
have a special contemporary interest. It became accepted
practice in the seventeenth and eighteenth centuries for
astronomers to designate new constellations, often with
nationalistic or Christian subjects, to add to or replace those
inherited from classical science. In Ziirner's northern star
chart for example, is an image of the shield and cross of Jan
Sobieski, Poland's king from 1674 to 1696, deliverer of
Vienna from the Turkish siege of 1683. Zirner's patron,
Frederick Augustus, was his successor on the throne of
Poland, and this constellation, first designated by Hevelius,
was no doubt a symbol of national pride in Poland and
Saxony. Three subsidiarv hemispheres depict theories of
planetary motion, the rival modern theories of Copernicus
and Tyvcho Brahe, and the classical system of Prolemy.

Ziirner's map truly deserves the epithet encyclopedic, for
there is no aspect of contemporary geography and astronomy
that is not dealt with. In devising this multi-hemisphere
design, the cartographer exhibits one after another the
various aspects of the earth and the heavens, demonstrating
the completeness of modern knowledge. In this concentra-
tion on science, Ziirner's map illustrates the move away from
the artistic concept of the seventeenth-century world map, to
a newly-conceived world image fitting for the Age of Enlight-
enment.
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Lot~ Gerard van Keulen,
e ¢1720

‘T courp wisa aLL seamen would give over sailing by the false plain-charts, and sail by
Mercator's chart, which is according to the truth of navigation; but it is an hard matter to
convince any of the old Navigators from their method of sailing by the plain-chart; show most
of them the Globe, yet they will talk in their wonted road.’

These comments by the English navigator Sir John Narborough around the year 1680,
demonstrate how long Mercator’s world map had to wait before its value was fully
appreciated. The mathematical principles on which it was drawn, and its consequent property
of showing lines of bearing as straight lines (see above, Mercator’s map of 1569) were simply
not understood by the great majority of working seamen. In the seventeenth century, the
sailor’s skill and knowledge were exclusively practical, and theoretical geography played no
part in his training. More than a century after Mercator’s revolutionary world map of 1569
was published, sea-charts were still being produced on the plane-chart model, ignoring the
problems of global projection and directional plotting. The underlying reason for this was no
doubt that before ¢.1600 most seamen worked exclusively in European waters, and navigated
with coastal charts. A century later, navigating across oceans meant being out of sight of land
for weeks or even months, and presented problems on a quite different intellectual level. In
this context the virtues of the Mercator chart achieved belated recognition.

From the late sixteenth century, Dutch mapmakers had issued the most authoritative atlases
of sea-charts, and the publishing house of van Keulen continued this tradition with their series
Zee-Fakkel (‘Sea-Torch’, various editions from 1681 onwards). Gerard van Keulen (fl.1704-
1720) was hydrographer to the Dutch East India Company, a position of great importance,
with responsibility for collating all navigational data reported by Dutch seafarers, and editing
new charts. In all the maritime countries of Europe, van Keulen’s charts enjoyed an unrivalled
position of authority during the eighteenth century, and their consistent use of the Mercator
projection established it as the standard model for all sea-charts. Its authority was also
recognised by publishers of general maps, and it became obligatory to include a Mercator
world map in all good atlases, alongside the more familiar twin-hemisphere world map.

The long passage of time before the Mercator world map established itself as the
professional, maritime world map, was caused by a dichotomy between objective science and
inherited skill, between technical innovation and craft conservatism. The Mercator map's
acceptance in the early eighteenth century is a further sign of the new spirit of science. A
new generation of seafarers, many in government service, some with an academic education,
for whom voyages across the Atlantic or the Pacific were almost routine, demanded
increasingly scientific maps, maps which were truly instruments of navigation, not merely
conceptual images of the world. The technical practicality of the map became the great source
of its authority in a scientific age. Its geographical distortions, most notably the scale increase
towards the poles, were of no practical importance for navigation. It was an ironic accident
that it came to be universally accepted as an authoritative geographical image. From the time
of this van Keulen map onwards, a process began in which the Mercator map came to be
seen as the world map, precisely because it was the map of the seaman, the navigator, the
professional world traveller.
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John Senex,
172>

TNCOUNT

R R L P

Dr

This MAP REPRESENTS THE COMPLETE ascendancy of scientific taste in the eighteenth-century
twin-hemisphere world map: the map’s borders are filled neither with classical motifs nor
even with scientific motifs, but with scientific texts, long and detailed passages from two of
the foremost scientists of the day. Newton is represented by his theory of tides (extracted
from Principia Mathematica), which the laws of gravitation were able to rationalize for the
first time. A connection between the moon and the tides had long been conjectured, but Isaac
Newton'’s analysis of the mass, motion and distance of the moon and the sun, accounted for
a host of tidal phenomena and variations that were previously inexplicable. The other major
texts transcribe from the Philosphical Transactions of the Roval Society Edmond Halley's
accounts of the Trade Winds and Monsoons, and of the Hydrological Cycle. These phenomena
are also plotted in some detail on the map, alongside a worldwide plan of magnetic compass
variations. Halley, famous as an astronomer, was in fact one of the pioneers of physical
geography based on observation. A two-year voyage on board a British warship in 1698-99
furnished him with the observational data that enabled him to plot lines linking points of
equal magnetic variation. The problem of compass variation was a long-standing one for
international shipping, and Halley’s research was an early example of the conscious
application of the new scientific methods to solve matters of practical importance. Halley first
published his findings in a chart of the Atlantic Ocean in 1701, in a pioneering use of thematic
mapping, where the map becomes a vehicle for the display of analysed data. The text here in
the Atlantic reads:

‘These curved lines which express the variations of the magnetic needle were observed
by Dr. Edmond Halley in the vear 1700, but it must be noted that there is a perpetual though
slow variation almost everywhere, viz. about C. Bona Esperanza, the westerly variation
increases about a degree in 9 vears, in our channel a degree in 7 vears.’

For all its scientific character, Senex still includes four small figures symbolizing the
continents, and most surprisingly in the South Atlantic there is a text retelling the story from
Herodotus that a Phoenician fleet circumnavigated Africa around the year 500 B.C. Whatever
innovations appeared in world maps, there was apparently a strong counterbalancing impulse
which sought to affirm continuity with the past through the use of traditional symbols, images
or concepts, appearing and re-appearing over centuries. The appearance of many explanatory
texts on this map, and of the long extracts from Newton and Halley, reveal the still restricted
diffusion of new scientific ideas. The map cannot stand alone without a lengthy commentary
because the cartographic language is too new and contemporary interpretative skills too wealk.
The design of a legend or key on a map, using conventional signs to render the map self-
sufficient, was just emerging at this time, and such kevs obviously presupposed familiarity
with the concepts or features included. Most maps from the Age of Science still found it
necessary to combine text with image, just as the medieval mappae mundi had. Senex’s map
is wholly typical of the early eighteenth-century taste for scientific information in visual form;
it inhabits the same world as the contemporary collections of prints of architecture,
engineering, and natural history. Significantly, the map's dedicatee is Lord Burlington, the
architect and immensely influential arbiter of neo-classical taste, The merely decorative aspect
of the world map is now in eclipse: the aim is to inform the mind rather than to delight the
eve. The map establishes its credentials as a serious scientific document, not as aesthetic
decoration.
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In BrGHTEENTH-CENTURY SCIENCE asTRONOMY held centre stage. To identify and measure the
force or mechanism powerful enough to move the earth and all the stars became the supreme
quest to be pursued by observation and intellect. The very nature and extent of space was
redefined by the telescope and by Newtonian dynamics. Much of the detailed work of
eighteenth-century astronomers was concerned with the testing and confirmation of Newton'’s
theories. In particular the three bodies sun-earth-moon presented the most obvious challenge
to those who wished to calculate precisely the mass, distance and velocity within a
gravitational system. Not until the works of La Place (published 1798-1827) was the entire
solar system finally shown to be a stable self-supporting dynamic system. During the years
intervening between Newton and La Place, there were certain important opportunities for
experiment and verification, such as the predicted return of Halley's comet in 1759, and the
event anticipated in this map, the transit of Venus across the Sun on 6 June 1761,

The map’s publisher Joseph Delisle wrote in a pamphlet accompanyving the map that ‘This
event has been long awaited by all astronomers for some forty years, since Halley predicted
that from it we might calculate the precise distance between the sun and the earth, provided
that it could be observed from the East Indies near the Ganges Mouth, and in Hudson Bay".
Halley had predicted in 1716 that Venus would appear in transit across the sun for sixteen or
seventeen minutes longer at Hudson Bay than in India. The method to be used here was a
parallax calculation, and Halley went on to demonstrate that the dimensions of the entire
known solar system would also be obtainable. Delisle was clearly correct in emphasizing the
importance of this event, since the contemporary scientific press reported at length that
observers were travelling to many parts of the world months in advance to prepare for it.
This map appeared in April 1760, fully fourteen months before the event, and several other
map publishers in England and France exploited the great interest it aroused.

The red ellipse on the world map shows the areas of the earth from which the entire transit
would be visible, with times (given in Paris time). The vellow areas would see part of the
planet’s course and its exit. The green areas would see the entry but not the whole course,
and the white areas would see nothing at all. Despite a cloudy and frustrating morning for
watchers in London, the transit was eagerly observed by astronomers all over the world, who
hastened to publish their accounts of it. Some eighteen months would elapse before the
worldwide data could be correlated and the necessary calculations made, then the results
began to be published, giving the most accurate values yet obtained for the sun’s parallax,
and the consequent distances of its satellites.

The interest of this map is twofold. It shows the map publisher responding to contemporary
events and shaping the intellectual taste of his time. This is an aspect of the democratization
of the world map, a theme which would become still more evident in the next century. On
another level it presents the image of the earth as a piece of scientific apparatus, a component
in a system of celestial mechanics. The three-dimensional counterparts to this map were the
tellurians and orreries which were made in the eighteenth century, and placed in libraries
along with the globes and atlases. This detached, mechanical image of the world, with no hint
of decoration, no echoes of classical literature and no images of secular power, was a scientific
interlude between the rhetorical illustrated maps of the seventeenth century and those of the
nineteenth.

,:‘-'-:-::-,i:‘:?'-

MAPPEMON DI, 8 fe guelle on fme
b sortee du condre:de VENUS wur fe ;/z.'w/u(vu‘/a ol
lems u'drl[":'cmy)/c';, ae Merideon o PARLS rmff

U a e'.!"ﬂ/!l/fl("/f{d'«{?y&' e nombrar o L

ol

Cetle: Carte e brouve-chez o Antonr avee ly Ly ‘-'/."""“

112

THE IMAGE OF THE WORLD



marquc o B b foo Menwdes dee lome vrae de Lentree ot do
QL1 At SOOI PASSAGC wus b Astre fo 6 JUIN 1701 ,
par A" DI ISLE do L deademe /35’1/44' dow Sewncar &4

oy

';'ll‘l" [ fﬂ.n‘ﬂ.’-’f o colle 1’/:1 ) "'/Ih'l’ud' 4!{!/!11‘ wn r';‘!’."{ .g:’ et
Ve g 7

. s ’ ‘v L]
et wprunee au (n//:'q.' Id‘!yrl/aﬂ' Liance of v vend cudiarined

: L7 xxn
I Thene Yo T e
‘l" £ (0 i e
S s
| dwtd

?-ﬁ:.ﬂ:.;

X 'I?

j«; oo

JOSEPH DELISLE, 1760

113




Aaron Arrowsmith,
1794

In tHE MID-EIGHTEENTH CENTURY, more than two hundred years after Magellan’s great voyage,
the vast area of the Pacitic Ocean, approximately a quarter of the earth’s surface, was still
uncharted. In an age of science, this was regarded as intolerable. The possibility of a great
southern continent in the Pacific still haunted the European mind, and it was hoped that the
band of islands lying between 10 degrees and 20 degrees South in the Pacific would prove
to be the fringes of a vast land-mass. Seeking new spheres of trade and colonization, France,
the dominant European power, had formed new trading companies for India, the Pacific and
China between 1680 and 1710, and a succession of exploratory vovages followed. The map
of the Pacific was not readily clarified however, due to the vast distances involved, the dubious
locations of earlier landfalls, the frequent ‘rediscovery’ of islands, and the anxietv to claim
new territories. The British, watchful of French ambitions, decided in the 1760s to furnish an
official Pacific expedition in a conscious effort to solve its mysteries.

‘There is reason to imagine that a continent or land of great extent may be found to the
southward...of the tract of any former navigators...” With these words James Cook received
the official instructions from the Admiralty for his first voyage in 1768. Over the next eleven
years Cook made three great voyages in which he explored more of the earth’s surface than
any other single man in history. He circumnavigated and charted the coasts of New Zealand
and of Eastern Australia;, found the strait separating Australia from New Guinea; discovered
Hawaii and charted the myriads of island groups in the South-West Pacific; sailed to 71 degrees
South, almost within sight of Antarctica, in the search for the southern continent; charted the
west coast of Canada and Alaska, then passed through the Bering Strait to 70 degrees North,
seeking a polar route out of the Pacific. His voyages were planned and executed with
unprecedented care and skill, and were fully documented by Cook himself and by the
scientists and artists who accompanied him. Although he narrowly failed te touch Antarctica,
he proved conclusively that the Pacific held no inhabitable undiscovered continent.

This map by Aaron Arrowsmith is the fullest and clearest of the many publications inspired
by Cook’s achievements, Arrowsmith had access to detailed official sources through Alexander
Dalrymple, the first hydrographer of the British Admiralty, whose grim portrait appears at the
foot of the map. The dedication of the map to Dalrymple is deeply ironic, since Dalrymple
tenaciously clung to his belief in a southern continent, a myth totally exploded by Cook.
Dalrymple had hoped to lead Cook’s first expedition, and he subsequently attacked Cook in
print. The tracks of Cook’s three journeys are clearly marked, distinguishing outward and
homeward routes, with their dates. There are many precise notes drawn from Cook's records,
such as that at 71 degrees South, ‘Firm fields and vast mountains of ice’, or that by one of
the Fijian Islands ‘Here Viscount de Langley and ten sailors were massacred in December
1786". Despite the Mercator world chart's established position as the navigator's map,
Arrowsmith has used the twin-hemisphere projection here, since he needed to show high
latitudes in both the Arctic and Antarctic, a practical impossibility with the Mercator projection.
Despite Cook’s achievements, many obscurities in the Pacific remained: Japan was still veiled
in secrecy, and among the minor mysteries Arrowsmith marks an island 500 miles due north
of Hawaii named Maria Lajara, with the note that it was discovered in 1781 and was ‘well
inhabited".

Comparison of this map with that of van Keulen seventy years earlier reveals the progressive
demytholigizing of the world map. Together with Neptune's chariot, vast imaginary lands have
finally vanished from the oceans. For the nineteenth-century explorers, there remained the
polar regions and the continental interiors. For the nineteenth-century mapmakers, innova-
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tion in world mapping would lie in its use as a vehicle for wider scientific or cultural themes.
There are no final endings to geographical knowledge, but Cook’s achievement specifically
marked the completion of a seafaring enterprize which began almost three centuries earlier,
when Dias sailed around the Cape into the Indian Ocean.

AARON ARROWSMITI, 1794 1is



Clark,
1822

Tk EARLY YEARS OF EUROPEAN Overseas power were remarkable for the inhumanity with which native peoples were
treated and their cultures dismissed. In time however a more ethical approach evolved, and the Evangelical and
Pietist movements in late eighteenth-century Europe raised the question of the responsibilities of Christians overseas
for the moral and spiritual welfare of people under their jurisdiction. The missionary movement from the 1790s
onwards attracted the serious and the devout to Asia and Africa, and contributed an important element to the
developing rationale of empire and responsible government. In 1813 a change in the East India Company’s charter
permitted Christian missionaries to work in India for the first time, and by the 1820s there were hundreds of mission
stations, schools and hospitals supported by European missionary societies. A demand quickly arose for maps
charting their worldwide activity, and this is one of many similar publications which appeared in this period. Nothing
is known of its author, and even his Christian name does not appear on the map.

The geography of the map is peculiarly sketchy even in its picture of Europe, but accuracy was not its prime
purpose. This map in effect charted the spread of European concepts and values, and the opportunity was taken to
include a number of cultural indices, in order to show the context in which the missionaries were working. The
full title of Clark’s map claims to exhibit The Prevailing Religion, Form of Government, State of Civilisation and
Population of each Country. The categories into which the world'’s religions and states of civilization were classified
were inevitably subjective and culturally conditioned; they could not be otherwise, and this constitutes the map’s
value as a historical document. The whole of China, India and Japan are described as pagan and half-civilized. The
world’s religions recognized here are Christian, divided between Roman Catholic and Protestant and Greek
Orthodox; Mohammedanism; and Pagan. The faiths of Asia are not individually distinguished or dignified as serious
religions. European understanding of Hinduism and Buddhism in 1822 was in its infancy. Vedic scriptures had been
translated into English and German and had already created some impact as literature. The linguistic importance of
Sanskrit was well-established (a professorial chair in Sanskrit was founded in Oxford in 1832), but it cannot be said
that Hinduism was understood or seriously regarded by Europeans. Buddhism was at this time dimly perceived as
a sect in regions such as Burma and Nepal, but its teachings and history were unknown.

The significance of this map is that it shows cultural subjectivity claiming to be an objective, semi-scientific basis
for thematic mapping. The five degrees of civilization Clark identifies — Savage, Barbarous, Half-Civilsed, Civilised,
Enlightenned — correspond not to any objective criteria, but to their approach to the European model. Such maps
— and they were published in many editions throughout the nineteenth century — inevitably created an’image of
the world that was filtered through the lens of evangelical Christianity. The age which saw the birth of scientific
geography was equally the age of communication: the world map’s role as a vehicle of non-geographical ideas and
images was to develop as richly as at any period in the past.

EXTLABITIN Gy

(‘ﬁ"""“" 3 lﬂl()'?r 3

1lo?

T L L.

Er g

116

THE IMAGE OF THE WORLD

i
L
i
P |
r v " |
! o o X1
i dedais Koo
o A
i Macquesas |
1 r
el B
ra
1 5
s 1%
R
t Tivn 1H0? Gfeh 12 ¢
PLANNTTON oo K31, RN
Governnents, Religion Degrjol
’ : v ; & Civiliga.
g Monandival v | F christian N
L e il < P
ﬁ T cindutr
o o L = ks
i VT fvetectan A
4y Limited
Ll ; i direck ) #f-
i r\___J{.l::u.v,J Gl direck
o Mahwsveddian . .
Ldepertent i
st Ol
i el
i .w:-‘n;
; L4 ™
it it ot otk oy
ortaiient esis] . i
.




,r/r PREVHLING BRI L AGTON, THE FORM 0fF (GO VRN I FIN .5"1 t'u or 'y 1']]_,.[./‘ 1770, V., K varr POPULATION oF 110 QT YTRY.
;i TOGETIE [ ¥ uunl \41 nmUn‘ ﬁ[‘.uu;\s. -
;ﬂ'_us-':—r"'ﬁ‘ﬂ"r'"f“ GHH""’EL’:{:F =~ -

100 2o 11¢
T e e e e e T e e e e i e e

'ﬁxxl.-h'.l' =

SEITHIE RGN

leteor Nornrar Aaeenr
srenty
f

el
! A

Faie

fiithe
=

T the Gitobhe o THE ENIALIEAN TS o
/i e Fiedy.

1t s

Breat Pritam A Irelamdin

Ihunark Foumers

Frotesants

Sweden ¥o gat

Vireek d

i

Nurway Fearin, B0 1 iriniinn [dizn States 1, B0 Metienists

[Ty EICTTITRTIRTS SRR % pdann o [Tarkey Lo, toune o | e gee | 2 eoo, o0 Metlindisis o e
Atestria [ER STTe e Amerion I, Vuiturians Sas v
Hunyzary S, pan At Grakers 10 e
Erufxia Mahinetans B ENE e

Gorman States

Louno,non

itzerlanid

Mmoo
[EECEE R

€ A prgal Mt

Totud

Tored e bt

Libdn PSR Bt s b Donesd. Paacred speetisers il

CLARK, 1822 117



James Reynolds: World Geology,
1849

I¥ THE QuINTESSENTIAL sciENCE OF the eighteenth century was astronomy, that of the nineteenth century was
surely geology. The perception that the origin of the world and the progress of life upon it might be read in
the rocks and the earth, and the claim that this new science reached back through an unsuspected immensity
of time, combined to send shock waves through nineteenth-century thought and belief. They compelled a
revaluation of the harmony between science and religion that had prevailed during the Enlightenment. A
practical awareness of the different characters of rocks and minerals had of course existed since ancient times,
but their systematic classification became possible only with the growth of analytical chemistry in the later
eighteenth century. The probability that the earth is formed in strata laid down in a time-sequence had been
suggested by one or two individuals as early as the seventeenth century, together with the theory of the organic
origin of fossils. These three elements — mineralogy, stratigraphy, and palacontology — permitted the
publication in the early nineteenth century of the first geological maps, where colours were used to indicate
the distribution of rocks and soils. The first such map of an entire country — William Smith’s map of England
and Wales — appeared in 1815. The great Victorian geologist, Sir Charles Lyell, brought the new science to
maturity with his works Principles of Geology (1830~33), in which he adduced massive evidence to support
the principle of inferring past events from rocks. The rapid development of geology from this point onwards,
and the flow of information from field geologists in America and Asia as well as Europe, made the project of
constructing a world geology map seem attractive and, almost, possible.

The London publisher James Reynolds had several unusual maps to his credit: he published a geological
atlas of Britain and a number of astronomical charts. His map is colour-keyed into five major geological eras,
with examples of rock types: Voleanic (greenstone, porphyry), Primary (quartz, granite), Secondary (chalk,
sandstone), Tertiary (clay), and Alluvium (sand, gravel). Some of these terms have now been replaced by
respectively Pre-Cambrian, Palaeozoic, and Mesozoic. Tertiary remains, while Alluvium is a term outside of
geochronology. The distinction between volcanic rocks e.g. porphyry, and primary e.g. granite, has not stood
the test of time, both being comprehended within the term igneous rocks. The advance and retreat of the sea
was known by this time, as were some of the aspects of climate change: a text on the map informs us that ‘Coal
of the oldest formation was found at Melville’s Island, and the plants of the coal formation of Baffin’s Bay are
similar to those which now flourish in the tropics’. The map also illustrates and comments on coral reefs, ice
barriers in polar seas, and volcanic islands,

A considerable degree of generalization, licence, or perhaps sheer imagination must have been used in
compiling this map, for there was certainly no geological data or analysis available for huge areas of Africa and
central Asia, which were still unvisited by Europeans in the mid-nineteenth century. An authentic world geology
map would not become possible for a further half century. Reynolds’ map is nevertheless an intriguing attempt
to re-map the earth in the light of contemporary science. It carried thematic mapping into a new realm of
possibilities, revealing aspects of the world quite invisible to the human eve.
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Heinrich Berghaus,
1852

A FAR AS GEOGRAPHIC COMPLETENESS is concerned, little development remained for the world map
after the mid-nineteenth century. The polar regions were the only areas of the map where
significant discoveries were still to be made. But as if to balance this completion of one phase of
the world map’s evolution, a new category of world map appeared which offered infinite
possibilities for future development. Thematic maps were designed to illustrate not the physical
features of the world, but the distribution of specific phenomena — meteorology, human
population, languages, volcanoes, commercial activity, and countless other subjects. The availability
of large quantities of research data, scientific and human, made possible the plotting of such maps.

The most thorough and wide-ranging achievement of early thematic mapping was the series of
maps by the German publisher Justus Perthes which appeared between 1845—52 under the rather
imprecise title Physical Atlas — today we would probably call it an environmental atlas. The author
of this seminal work, Heinrich Berghaus, was a Professor of Applied Mathematics in Berlin, an
associate of the great von Humboldt. These maps carried out his conception of depicting
cartographically all important aspects of man and his environment. His atlas consisted of some
eighty maps, within the major fields of climate, hydrology, geology, natural history, and anthropol-
ogy. Each map was a digest of a considerable body of information, which was elaborated in detailed
accompanying texts. A number of these maps were the first such attempts to express these themes
in cartographic form. Of course the highly scientific appearance of these maps was often no more
than that — an appearance. Pre-suppositions of various kinds and deficiencies in data dictated the
categories and the plotting of the maps. This is particularly evident in this map of the ethnic
divisions of the human race. The central map, showing the principal geographic races, is only the
centrepiece for a series of detailed maps and graphs showing population density, type of diet,
seasons of births and deaths, life expectancy and so on.

Berghaus makes no overt moral distinctions between the races as such, but that this is a
European-centred view of man's comparative strengths and weaknesses is made explicit in one of
his later maps, where ‘mankind’s spiritual development’ is charted through a system of shading:
white areas in Europe indicate the highest state of civilized human life, shading through varying
degrees of grey to total darkness for the unenlightened heathen regions of the world. The
implications of his link between the study of ethnology and that of moral development are all too
clear. Tt was partly as a result of anthropological data such as this map that a vital debate would
arise whether the major geographic races of mankind had a common origin or had developed
independently. Berghaus does not yet anticipate that question, but he adds a revealing comment
to this series of anthropological maps (with an allusion to the political upheavals of 1848), which
makes clear the moral purpose behind his geographical analysis:

‘ From these maps it can easily be seen that the human spirit must endure many more centuries
before Christian truths and values, in their humanity and maturity, become the common property
of mankind. That would indeed be a rich field for cartographic representation: to map the material,
spiritual and moral culture of European and American peoples and lands. But reasons of time and
space have decreed a halt to this work, at the moment when the European world, in its unceasing
pursuit of intellectual and political progress, finds itself in the midst of an upheaval in state and
society, from which future generations will assuredly benefit.’

Berghaus’s new generation of quasi-scientific mapping was often limited in its sources and its
interpretative methods. Nevertheless his Atlas was frequently re-published, and adapted into
English editions, and it is historically important because it stimulated the view of the world map
as a flexible model through which all manner of data, concepts and values could be communicated.
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The Crystal Palace Game,
1854

Tk 6rEAT EXHIBITION OF 1851 Was an exuberant celebration of Victorian culture, reinforcing
Britain’s image of herself as the focal point of the contemporary world. Examples of the
art, craft, science and technology from the four corners of the world were displayed to the
British people between May and October, attracting six million visitors. The following year
its magnificent glass and iron hall was re-erected in south London, on the site known as
Crystal Palace, where it became a permanent exhibition centre. The Great Exhibition
inspired many commercial products and souvenirs including several maps, and the theme
of internationalism inspired this board game where players travel the world ‘In search of
Knowledge, whereby Geography is made easy’. The editor, Smith Evans, had also published
maps of the world’s shipping routes and commercial resources.

By 1854 the steamship had revolutionized intercontinental travel, and tourism, defined
as travel for its own sake, was becoming fashionable. The pyramids of Egypt, tiger-shooting
in India, the midnight sun in Norway, the mountains of the Cape — all were now within
reach, and the wealthy began to collect destinations as well as property. Moreover, Britain’s
strengthening overseas ambitions, both military and commercial, meant that many
thousands of people spent long periods in Africa and Asia. Few families had no contact
with this wider world through soldiers, missionaries, administrators or merchants. The
visual emblems of distant countries became familiar motifs in popular art — the lion, the
temple, the waterfall, the pyramid. Another derivative of the Great Exhibition was James
Wyld's ‘Great Globe’, which stood for ten years in Leicester Square: it was sixty feet high,
designed to be viewed from within, its inner surface painted with the physical wonders of
the world. Wyld’s globe, like the Crystal Palace Game, was clearly a work of Victorian
showmanship, but unquestionably they both stimulated a popular sense of geographical
excitement too. This map’s contemporary appeal was certainly heightened by its colour: it
is an early example of Victorian chromolithography, whose vibrant colours, despite the
lack of perfect register, came as a revelation in popular printing,

The Crystal Palace Game is strikingly similar to the great illustrated maps of the
seventeenth century, for the visual imagery is more significant than the cartographic
language of the map itself. The symbolism of the map is still concerned with power, but
in a far subtler form. Here we see the power of enterprise and technology to place the
world within reach of educated Europeans. Wealth and intellectual curiosity were the
motivating forces of Victorian tourism, and the candid message conveyed by this map is
that the world is fun and that it is available.
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The British Empire,
1886

“T'raDE 11as BEEN MaDE TO flourish by war’ gloated Edmund Burke after the triumph of British
arms in the 1750s in India, Canada and at sea. In these overseas adventures, mainly against
the French, are to be found the real origins of the British Empire. A further century was to
pass however before the concept of Empire took on the mystique which made possible the
creation of this map, and by that time the moving force is not war, but peace and good
government. This is perhaps less a map than an icon, for rarely can a map have expressed a
political philosophy so clearly. Working consciously in the tradition of the cartes a figires of
the past, the gifted Victorian illustrator, Walter Crane, created here a cavalcade of imperial
subjects, almost in the manner of a sculptural relief. Crane’s art was influenced by Japanese
colour prints and by art nouveau, and both these elements are clearly in evidence here.
Numerous maps of the British Empire would appear in the following half-century, but none
surpassed Crane’s in exuberance, and if it has an element of naivety, so too perhaps did the
cause it was serving.

Crane has chosen as symbolic elements in his composition the labour of the farmer and
the huntsman; the fruits of earth and sea; exotic wildlife; the beauty of the noble savage; and
the graces of the east. The whole tableau unfolds beneath the gaze of Britannia, her Greek
helmet recalling Minerva's twin gifts of strength and beauty. While the doves of peace flutter
in the map’s margin, her rule is clearly guaranteed by force of arms on land and sea. The
range of symbols is, to us, deeply ambivalent, but to contemporaries Britannia’s blend of
power and justice did not appear discordant. Crane himself was an ardent socialist, a colleague
of William Morris in the Arts and Crafts movement, and even to that circle the stigma of
imperialism still lay in the future.

The map was edited by Sir John Colomb, a prolific author on imperial and military subjects,
and it was published by 7he Graphic magazine. The small inset map serves to contrast the
extent of British territories in 1786 with the situation one hundred years later. Ironically
though, had the publication been a mere decade later, the imperial red would have been
more dominant still, as the regions of Africa fell like dominoes before the colonial ambitions
of the European powers. Kenya, Uganda, Nyasaland, Rhodesia, and Bechuanaland all came
under British control by the mid 1890’s, as well as the protectorates of Egypt, Sudan, and
Somaliland. The Empire, and the regions under more temporary British control, continued
to expand and reached a high point by the early 1920’s.

This map clearly functions on several levels — those of geography, art and politics — and
so places the world map firmly in the realm of popular culture. The psychological influence
of such maps can only be guessed at, but it is impossible not to believe that the elements of
the whole — the map, the imagery, the concept of Empire — did not become merged in the
English mind into a mesmeric image of the world and its people.
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Stanford’s Library Map,
1890
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The MERCATOR PROJECTION WORLD MaP, first published in 1569, waited many years before
coming into its own. The initial reason for its ascendancy in the eighteenth century was its
value as a navigational chart (although its use in regional sea-charts was of more practical
importance than the world map), then in the nineteenth century it came to be the most widely-
used atlas and wall map. This Stanford map was not conceived as a wall map — the type is
too small and the features are too finely drawn — although no doubt it was often used as
one. This was a ‘Library Map’ in the sense that it was made to be dissected, mounted on
linen, and folded into a slipcase, which then took its place on the library shelf. The publisher’s
catalogue gives the price as 25 shillings, a very high price in 1890 for a single map, reflecting
the quality of the cartography and of this ‘Library’ presentation. Although the map’s design
is consciously severe and functional, it nevertheless achieves a cool, monumental beauty, the
fluid pattern of the ocean currents counterpointing the angular land-masses.

The geography of the map is highly revealing in several areas. In 1890 the heroic period
of polar exploration was just opening as the last great blanks on the modern world map
awaited filling. This map extends only to 60 degrees South and to 80 degrees North, and the
difficulty of charting polar exploration on this projection is clear from the ghostly land-masses
which hover on the map’s margins. The regional boundaries in Canada and even more
strikingly in Africa, are evidence of something only too familiar to modern cartographers: a
rapidly-changing political world. Comparison of successive editions of this map, and maps
from the same publisher's world atlases from 1880 to 1910, will demaonstrate the evolution
of the Canadian regions, and the headlong scramble among European powers for colonies
in Africa. The editorial processes of an international map publisher at this time were complex
and secretive, and it is a pity that there is no published account of how such maps were
planned, executed and cross-checked, or how international data, both political and physical,
was collated. All map publishers have eagerly claimed to publish the most accurate and up-
to-date maps, and commercial secrecy was no doubt important. One of the minor methodolo-
gical problems in map history is this silence of the mapmakers: whether in the age of Rosselli
or Blaeu or Stanford, we can only conjecture the methods and criteria by which geographical
information was gathered and processed into the finished map.

Perhaps the central question that this map provokes is “Why should the Mercator projection
be so pre-eminently suitable for this type of map?’ The reasons might be sought in the realms
of perceptual psychology, but common sense might also provide some answers. First, because
it has no artificial map edges, as all oval projections must, it fills the square sheet of paper
and fits it, apparently naturally. As an extension to this, the Mercator map is a cylindrical
projection which ‘unrolls’ the earth’s surface and squares it off. Although we know
intellectually that it does distort, by a sleight of hand it appears not to because it fits the square
frame. Paradoxically it is the oval map which appears to distort the land-masses at its edges.
Second, the unrolled cylinder seems to form a correct continuum, seen here in the double
appearance of the Pacific region, whereas any oval map is strictly limited within the page. The
whole area of the navigable oceans is easily encompassed, and by placing the British Isles at
the centre, routes to the Far East and Australia can be studied via Suez, South Africa or Cape
Horn, without interruption. Third, although it distorts sizes, it does preserve the correct shape
of land-masses (technically it is orthomorphic), an important criterion on which again all oval
maps must fail. Somehow it has always been intellectually more acceptable for a map to distort
relative sizes than to falsify the very shape of the land.

The Mercator projection has had a bad press in recent years, but it is important to realize
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that its dominant position was neither an accident nor an intellectual conspiracy. For larger-
scale regional navigational charts, it is still essential, and the construction of a world map may
be seen simply as a model or paradigm of that projection, Leaving the technical aspect aside
however, given that all methods of projection are compromises, the Mercator has a number
of visual, practical, commonsense advantages over its rivals.

EDWARD STANFORD, 1890



Pirate and Traveller,

1906

THE NINETEENTH-CENTURY FORCES whicH made the world smaller and more accessible —
steamship travel, imperialism, emigration — had an inevitable impact on the world of the
child. As a specific literature for children developed, escape and adventure became recurrent
themes. From Swiss Family Robinson and Coral Isiand through to The Lost World, King
Solomon’s Mines or Journey to the Centre of the Earth, a culture of exploration in an exotic
but accessible world was fostered in the child’s mind. This is the world of this Pirate and
Traveller map game, in which players competed in four journeys around the world, starting
from San Francisco, New York, Yokohama and Paris. Published in 1906 by the California
Educational Games Company, the artwork is vivid and the geographical detail unusual. The
journeys are broken by the disasters of travel — in the Atlantic ‘Iceberg collision: go to
Reykjavik’, or in the Sahara TLost in sandstorm’. However ‘Eaten by cannibals’ has a ring of
finality, and presumably signalled the end of the game for someone. The accompanying rules
of the game have not survived, but presumably involved a race governed by dice throwing.

The map's educational purpose is seen in the texts describing the products of various
countries, not the obvious examples of coffee from South America, but, far more originally,
rugs from Teheran, opium from Bombay, camphor from Formosa and horses from Mecca,
There are highly-coloured vignettes of the Aurora Borealis, of a Polynesian tree-village, and
of storm-tossed ships. Conventional stereotypes of the natural world, lions and tigers, are
avoided, in favour of orchids and birds of paradise. Produced for the American market, the
map is Pacific-centred and shows the western United States in some detail, naming Mounts
Rainier and Whitney.

The idea of using a world map in a child’s game is culturally very revealing. It presupposes
an educated audience with a degree of geographical awareness, and it makes explicit the link acss ()4 Qe
between geography and imagination. It demonstrates once again the impulse to complement )
the purely conceptual structure of a map with a language of visual imagery drawn from the
real world. Implicit in the map is the belief that the technology and the political structures of
the nineteenth century have placed the possibility of world travel within the reach of the
adventurous American or European, even if they are children. It fulfills one of the enduring
roles of the world map, which is to offer through a symbolic paper world, the imaginative
experience of discovery. The transfer of these underlying themes into the world of the child,
makes explicit the element of play that is fundamental to the creation of the world map.
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¢.1915 (Redrawn)

Alfred Wegener: Palacocontinents,

M oODERN GEOLOGICAL THOUGHT HAS PRODUGCED, in the theory
of plate tectonics, the most radically reshaped world map
in the entire history of science, a map which claims,
convincingly, to display the shape of the earth’s land-masses
millions of vears before human life evolved.

The jigsaw-like fit of some continental coastlines, most
obviously South America and West Africa, had been noticed
in the nineteenth century by scientists such as von Hum-
boldt. But it was the German geophysicist Alfred Wegener
who pursued this to the logical conclusion that the conti-
nents had indeed once been joined and had split apart.
Wegener proposed that throughout most of geological time
there had been but one vast land-mass, to which he gave
the name Pangaea, and that around 200 million years ago,
in the early Mesozoic era, this had begun to fragment into
the continents we know today. Common geologic forma-
tions across the now separated continental coasts added
weight to Wegener's hypothesis, but because the ‘new’
world map was so alien, and because no conceivable
mechanism of continental drift could be imagined, it
received little credence for many decades. By the 1960s
however, new discoveries, especially the phenomenon of
sea-floor spreading, were brought together in the theory of

plate tectonics, which was recognized as precisely the
missing mechanism of continental movement, although the
motive force remains unknown.

Plate tectonics has proved the most significant conceptual
revolution in earth science. Since Wegener’s original work
was published in 1915, detailed research has resulted in the
drawing of a complex sequence of palacocontinental maps,
from the early Cambrian era, ¢.550 million vears ago, to the
present. The migration of the earth's magnetic poles, trace-
able from ferrous crystals in rock, has plaved an important
part in reconstructing this map series. These images of
multiple worlds which vanished millions of vears ago, have
an uncanny and disturbing power, undermining the appa-
rently fixed and permanent structures of the external world.
They are maps which no geographer or scientist of the past
could have conceived, although perverselv they reach back
to the medieval mappae mundi, in which one island-
continent was surrounded by an encompassing sea. Map-
making is here crossing the threshold of time and of human
experience, mapping not that which can be seen or mea-
sured, but what is deduced from analysis and creative
reasoning.

130

THE IMAGE OF THE WORLD



PALAEO-CONTINENTS, 1915 131



United Nations Map,
1945
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Ix sucusT 1941 winsTon crurchiL. and Franklin D. Roosevelt met in conference on board
warships in the North Atlantic to discuss the course of the War (in which the United States
was still non-participant) and to look forward to the post-War world. The statement that was
published after this meeting, the Atlantic Charter, set out the aims of worldwide security,
democracy and prosperity. It was the first stage towards the birth of the United Nations, and
six months later a second similar declaration was signed by twenty-six states. Building on this
foundation, by October 1945, when the war had been over for just a few months, some fifty
countries combined to bring the United Nations into being. This remarkable map bears
witness to the optimism with which this event was seen. The whole map is charged with
symbols of hope and security, the wisdom of experience and a sense of culture reborn.

The arms of the United States, Britain and the Soviet Union are merely the most prominent
among those of the fifty founding members. In addition to printing the aims of the Atlantic
Charter itself, extended quotations are given from the Old and New Testaments, from
Lincoln’s Gettysburg address, from Tolstoy’s The Kingdom of God is Within You — a strange
choice since its Christian anarchism is hostile to all political programmes. The borders of the
map carry two series of vignettes of human culture in ancient and modern form: transport,
communications, sport, education, industry etc. The arts of painting, drama, music and
architecture are shown in sequence at the top of the map. Many countries display texts
describing the key events in their history. The Axis Powers — Germany, ltaly and Japan —
are passed over in silence in this respect, indeed the very word Germany is omitted from the
map. Numerous small banners praising famous men flutter around the map’s edges, men as
diverse as Moses, Socrates, Darwin, Marx and Einstein; here the giants of German culture —
Bach, Beethoven and Goethe — are not omitted. In a conscious evocation of the world’s
diverse cultural traditions, short quotations are selected from Homer, Confucius, Shakespeare,
Montaigne, and Milton. One must search to see the note of discordant contemporary reality
in the tiny picture of the atomic bomb exploding over Japan.

This map is directly comparable to the great illustrated maps of the seventeenth century,
with their visual language of war and peace, political power and classical culture. But this map
reaches even further back in time, for it is impossible not to compare it to the medieval
mappae mundi. 1t is a geographic framework which has been transformed into a cultural
icon, by the display of selected contemporary emblems. Indeed it is closer to the religious
mappae mundi than to the baroque theatre, for while secular power is strongly represented,
the real message of the map is a moral one in its homage to the ideal of peace. Just as the
medieval world map integrated elements of man’s religious life, and stretched the boundaries
of time within a geographical frame, so this United Nations map is using the image of the
world to point beyond secular power to the ideal of peace, to the values of a culture which
had just survived the most destructive events in world history.
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Azimuthal World Air Charts, 1946
Centering on Pearl Harbour and Delhi

T PROJECT OF REPRESENTING THE world on
paper, of compressing three dimensions into
two, has, by its very impossiblity, provoked
endless explorations of the problem. There
is of course no one correct and valid projec-
tion, only projections with different prop-
erties and characteristics. Since Mercatot’s
radical approach in the sixteenth century
many projections have been mathematically
devised for specific purposes. The two maps
illustrated here are both constructed on the
azimuthal equidistant model, in which the
map is conceived to touch the globe at a
single point, and the rest of the world is
plotted in relation to that point. The out-
standing characteristic of these maps is that
a straight line from the centre, from Delhi or
Pear] Harbour, is the direct route and the
shortest distance to any point on the globe.
Moreover the scale along that line is con-
stant. It will be seen at once that these
properties would have great practical value
in plotting air routes, and their principal use
is in air navigation. They are the precise two-
dimensional equivalent to drawing straight
lines upon a globe. Their true directional
properties relate only to the one central

AIR MAP OF THE WORLD CENTRED ON PEARL HARBOUR
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point, and a different map must be plotted
for London, New York, Melbourne or any
other city. The entire earth is shown, but
distortion away from the central point
becomes extreme, so that the resulting map
is alien and apparently nonsensical. In fact it
is no nearer to or further from geographic
reality than for example the Mercator projec-
tion, but the latter is visually less disturbing
because it is sanctified by familiarity. A study
of the graticule reveals the method of con-
struction and thereby lessens the alienating
effect of the projection. The central meridian
is a straight line, unusually extended through
360 degrees — normally it is a parallel which
covers 360 degrees. The other meridians are
complex curves intersecting at both poles.
The outer rim of the map is the antipode to
the point of origin, thus a single point
appears as a circle. The parallels are equally
spaced along the central meridian, but
develop into complex curves as they
approach the poles. These maps are in fact
not strictly images of the world, but graphic
instruments to represent in two dimensions
movement through three dimensions.

AIR MAP OF THE WORLD CENTRED ON CIELHI
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Ocean Floors,
1579

‘CouLp THE waATERS oF THE Atlantic be drawn off 50 as to expose to
view this great sea-gash, it would present a scene the most rugged,
grand and imposing, the empty cradle of the ocean.” Thus wrote
Captain Matthew Maury, the American pioneer of oceanography, in
1855. Modern techniques of ocean surveying have confirmed his
prophecy. The floors of the oceans have higher mountains and
deeper canyons than any found above sea-level: the island of Hawaii
rises more than 30,000 feet above the Pacific floor, while the great
trenches off the Philippines plunge to similar depths below sea-level.
This imaginative map of the ocean floors was compiled on the basis
of millions of depth-soundings, conventional and sonar, and on
analysis of seismicity and magnetism. It represents a genre of science-
based art which flourished in the middle vears of the twentieth
century, but which has now largely been overshadowed by satellite-
image mosaics. The latter are in vogue because they are regarded as
more authentic, and Seasat, a dedicated ocean research satellite, has
been used since its launch in 1979 to produce a new generation of
ocean floor maps.

This map has been created by the human hand and eye, interpret-
ing raw data. Its features are therefore more distinctly drawn than a
satellite image will show — the vertical scale of the continental shelf
for example is highly exaggerated. It shows with great clarity the
Atlantic mid-ocean ridge, first traced during surveys in 1870s. The
exploration in the 1950s of the central furrows in this ridge were
crucial in establishing the fact of sea-floor spreading, which led to the
general acceptance of tectonic plate theory. This Atlantic ridge rises
above the sea’s surface in Iceland, so that we can observe on land
the dynamics of worldwide plate movement — in volcanoes, earth-
quakes and hot springs. The phenomenon of continental shelves was
first discovered in the later nineteenth century, during reconaissance
for trans-ocean telegraph cables. The shelves were immensely signifi-
cant in defining the true undersea forms of the continents, revealing
the possibility of land-bridges in earlier ages, between Britain and
Europe for example, or across the Bering Strait.

The artistic quality of this map is worth dwelling on, since its
calculated clarity has the effect of drawing back the dark mass of the
sea and revealing an unsuspected region, almost a second earth.
Although it cannot strictly be defined as a thematic map, it vividly
fulfils the criteria of modern scientific mapping — to chart what is
invisible to the eye, and delineate a reality that is beyond our grasp.
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Dynamic Earth,
1989

Ix the Late TweNTIETH CENTURY, thematic mapping has
achieved a degree of data precision and visual impact that
has raised it almost to the level of an art form. The aim of
thematic mapping is to locate the invisible, both in human
geography and in the earth sciences. Typical of this process
is the evolution of the physical map of the world. Once
content to show, by the use of conventional colours,
mountain, desert and forest, it can now reveal patterns
ranging from the underlying structure of the earth’s crust
and the forces beneath it, to events in the upper atmosphere
and magnetic field. The impact of this type of mapping has
been to shift our perception of the earth from static to
dynamic.

This forceful and persuasive map shows the earth's
physiographic feature overlaid by voleanic belts, earthquake
epicentres, and the outlines of the major tectonic plates. The
base map is computer-generated, and shows a sensitive use
of technology to create a surface texture that appears to
have both depth and movement. On this base, nearly 1500
volcanoes active in the past 10,000 years are plotted, with
the epicentres from 1300 significant earthquakes recorded
since 1960. One of the problems unlocked by the key of
plate tectonics is the location of these zones of disturbance:
earthquakes and volcanoes are not random, but are concen-
trated along continental margins and island chains. This fact
had been noticed for some time, but only the plate theory
could explain it.

The general world map is accompanied by a cross-section
of the earth’s crust demonstrating that the apparently solid
surface of the globe rides on a molten substratum. The
dynamics of the plate boundaries, whether colliding or
diverging, cause mountain-building, volcanoes and earth-
quakes. The modern scientific vision of the earth’s interior
bears a striking resemblance to the archetypal legends of a
burning underworld, the realm of demonic forces which
from time to time erupt into the world of man.

Innovative thematic maps such as this create novel forms
of the image of the world. The outline of the invisible
tectonic boundaries, highlighted with the menacing red of
the volcanic belt, is now as familiar as the pink-tinted
Mercator map of the British Empire was to an earlier
generation. Thematic maps, perhaps even more than geo-
graphical maps, do not embody a single objective form of
the world map, but create a diversity of images that are
meaningful for their time,
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Satellite Mosaic,
1990

Unrie tHE Late TweNTIETH cENTURY all maps of the world have synthesized theory and
experience to create an image which, in its entirety, defied verification. The earth was
modelled and repeatedly remodelled by men who had never seen the earth. The force of
this paradox should never be overlooked: it is as though a sculptor of the stature of
Michelangelo should have been blind. In the light of this paradox we are justified in regarding
space photography and satellite imagery as marking a revolution in our perception of the
planet. Yet there are still limitations to its objectivity, which are often disregarded by the non-
scientific community.

Circling in a polar orbit, typically at altitudes around 600 miles, earth-sensing satellites orbit
the earth approximately every two hours. They photograph continuously the earth rotating
beneath them, thus repeating the coverage of any point every eighteen days. But photography
is not precisely the correct term, since the sensors on the satellites gather reflected radiation
in many spectral bands other than visible light. This is because the distinction between
different features — water, rock, vegetation etc. — is clearer outside the visible wavelengths.
This reflected radiation data is transmitted as electronic signals to receiving stations on earth,
where it is digitally stored on tape or disk prior to processing. The electronic data takes the
form of innumerable picture elements throughout the spectral band, which must be
reconstructed into coherent images, A satellite scene covering a terrain of one hundred square
miles can be made up from as many as thirty million picture elements. The processing of this
electronic data requires an elaborate technology, and the final image will have been
extensively processed and manipulated. In particular they must first be planimetrically
corrected, since a series of vertical images will all show displacement at their edges, and
secondly false colour must be assigned to data from the non-visible radiation. This processing
can produce clear and dramatic geographical scenes, but it is essential to understand how far
they have been interpreted and engineered: the possible variations in form and colour in the
hands of the processor are enormous. The larger the area included in a finished image, the
more complex is the process of mosaic-making. Following this complex origination process,
the user must in turn interpret the finished image, recognizing what the false colours signify,
and distinguishing the many man-made and natural features, A geographic map is a conceptual
image with a clear and agreed language already in place, while a satellite image is precisely
that: an image awaiting interpretation,

Because of the strength and lucidity of the cartographic language, it has been increasingly
combined with satellite data to construct maps on various conventional models. The Mercator
projection and Rosselli’s oval projection from the sixteenth century have both been revived
and used as bases for thematic satellite world maps. This complex mosaic shows the
geographic pattern of the mysterious El Nifio events in the Pacific Ocean, whose vast scale is
best seen as a feature on a world map. El Nifio is the irregular appearance of unusually warm
currents along the west coast of South America, with associated flooding, storms and death
of marine life. They have been recorded since the conquistadors first entered Peru, and their
cause is unexplained. This mosaic, in which the constituent image-squares are clearly visible,
shows the twin epicentres moving west along the equator, with a vast trail of disturbance
behind it. The computer-generated elliptical globe and outline map served as a framework
on which the imagery of temperature variation has been superimposed. It is a combination
of direct natural data with a pre-conceived conceptual structure to make that data meaningful.
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Further Reading

IxrrximeLy THE BEST sources For the study of maps are the maps themselves,
housed in the world's major libraries, but widely accessible through the
great series of facsimiles published during the last 100 years. Allosvance must
be made for changing techniques of reproduction, but perhaps the richest
collection is YOUSSOUF KAMAL, Momuonenta Cartograpbica Afiicae et
Aegypti, 5 vols in 16 parts, 1926-51. Despite its title this work includes most
of the important world maps from the pre-Prolemaic era down to the late
sixteenth century. The great Flemish and Dutch maps of the seventeenth
century, including many complete atlases and multi-sheet wall-maps, were
published in facsimile in the 1960s and 1970s by Theatrum Orbis Terrarum,
or by Nico Israel, both of Amsterdam. The History of Cartography from the
University of Chicago Press will, when completed, form the most authorita-
tive reference work to the whole subject; so far two parts have appeared:
Volume One, J.B.HARLEY & DAVID WOODWARD (Eds.) Cartography in
Prehistoric, Anclent and Medieval Europe and the Mediterranean, 1987,
Volume Two Part One, . B.HARLEY & DAVID WOODWARD (Eds.) Cartogia-
phy in the Traditional Islamic and South Asian Societies 1993.

Of the many recent works on specific topics, some of the more important
are: RW.SHIRLEY, The Mapping of the World: Early Printed Worild Maps

14721700, reprinted 1993, an indispensable catalogue; TONY CAMPBELL,
The Earliest Printed Maps, 1472—1500, 1987, a meticulous description of this
revolutionary pericd and the problems its maps present; KENNETH NEBEN-
ZAHL, Maps from the Age of Discovery, Coltumbus to Mercator, 1990, a lively
and well-illustrated account of the geographical revolution of 1450-1550
(published in the U.S.A. as The Atlas of Coltimbuis and the Great Discoveries,
1990); MICHEL MOLLAT DU JOURDIN et.al., Sea Charis of the Early Explorers,
1984, analyses the manuscript chart tradition from the late middle ages to
the 17th century; P.HARVEY, Medieval Maps, 1991, the most accessible
treatment of the subject.

Still the fullest and clearest history of the European voyvages of discovery
is JN.LBAKER, A History of Geographical Discovery and Exploration, new
ed. 1963. There are several accessible histories of science, such as C.SINGER,
A Short History of Sclentific Ideas to 1900, 1959.

It is noticeable that the study of maps from the period after 1750 thins out
dramatically: there is almost no literature on the scientific, thematic, naviga-
tional or polémical world maps of the eighteenth and nineteenth centuries;
and there is no accessible account of the world maps from cultures outside
Europe in any era.
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Academies, scientific, 100, 102
Alr navigation, 134

America on maps, 44, 46, 48, 64
Amsterdam as map centre, 72, 80
Anian, Strait of, 64

Azimuthal projection, 134

Baroque art in maps, 72, 80, 92, 94
Bible, influence on maps, 12, 16, 18, 20
British Empire, 124

Buddhist maps, 14, 22

Cape of Good Hope, 42

Childrens' maps, 128

Christian evangelism in maps, 86, 90, 116
Climates, theory of, 6, 8

Colonialism, European, 72, 86, 88, 114, 124
Colour printing, 96, 122

Continental drift, 130, 136

Co-ordinates, early use of, 6, 8, 10, 36
Cosmology, pre-scientific, 6, 7, 12, 30, 70
Cosmology, scientific, 96, 102, 112
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Dieppe charts, 60, 62
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94, 100
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El Nifio phenomenon, 140
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Geological maps, 118, 130, 136, 138
Globes, 2, 6, 36, 38, 52

Great Exhibition (1851), 122
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Hereford Mappa Mundi, 12, 14, 20, 22

Indian maps, 30
Islamic maps, 14, 22, 26, 28

Jainism, 30
Japanese maps, 22, 90
Jewish maps, 7

Lore and legends in maps, 12, 20, 26, 40, 62, 69, 88

Magnetic variation, 110

Manuscript map tradition, 44, 58, 60, 62, 86
Moon maps, 100

Mythology, 7, 20, 38, 40, 62, 70, 72, 74, 94

Navigation, maritime, 36-39, 40, 54, 60, 62,
66-69, 108, 114, 126

Netherlands, 72, 80

Niirnberg Chronicle, 38

Oceanography, 136
Optical experiments in maps, 11, 50, 52, 56, 70,

82, 134, 135

Pacific Ocean, 48, 50, 52, 62, 72, 90, 114
Picture maps, ancient, 4, 6, 7

Picture maps, modern, 122, 124, 132
Plane-charts, 38, 54, 58, 62, 66, 108

Play in maps, 56, 78, 82, 84, 88, 122, 128

Plate tectonics, 130, 136, 138

Portolans (sea-charts), 26, 32, 36, 40, 34, 58, G2
Portuguese exploration, 36, 40, 42, 44, 72, 86

Roman geography, 7, 10, 12, 16, 20
Ruedimentiim Novitiorint, 34

Satellite imagery, 98, 140

Scientific revolution, 96, 100, 102, 104, 110
Secularisation, 24, 36, 39, 40, 96 3
Scuthern (Pacific) continent, 62, 64, 72, 114

Svmbolism, 2, 7, 12, 20, 30, 56, 74, 78, 80, 84, 94

T-O maps, 12, 13, 18, 20, 34

Thematic mapping, 96, 98, 110, 116, 118, 120
Tordesillas, Treaty of (1494), 44

Tourism, 122, 128

United Nations, 132
Venus, transit of (1761), 112

Vienna, siege of (1683), 92, 106
Voleanic maps, 118, 138
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